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^This  report  is  the  second  in  a series  of  reports  on  the  results  of  model 
tests  on  the  Mobile  Bay  model.  Report  1 covers  the  verification  and  effects 
of  proposed  Theodore  Ship  Channel  euid  Disposal  Areas  on  tides , currents , 
salinities,  and  dye  dispersion.  Model  tests  in  this  report  (Report  2)  were 
chiefly  designed  to  determine  the  impact  of  widening  and  deepening  of  the 
navigation  channels  and  the  accompanying  dredged  material  disposal  islands  on 
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tides,  currents,  salinities,  and  dye-dispersion  patterns  in  Mobile  Bay.  The 
test  results  consist  of  compau^able  measurements  of  tide  heights,  current  veloc- 
ities, salinities,  and  dye-dispersion  patterns  for  existing  and  proposed  condi- 
tions. There  was  very  little  change  in  the  tide  heights  in  the  bay  for  emy 
plan.  In  general,  for  all  plans  an  increase  in  maximum  velocity  occurred  at 
stations  in  the  low-velocity  regions  (the  centred,  region  of  the  channel)  and 
essentially,  no  change  or  a slight  reduction  in  maximum  velocity  occurred  at 
stations  in  the  high-velocity  regions  (the  upper  and  lower  reaches).  /Enlarge- 
ment of  the  cheuinel  seemed  to  be  the  dominant  cause  of  salinity  changes  in  the 
bay.  All  the  plans  generally  raised  the  average  salinity  of  the  upper  (north) 
bay  and  lowered  the  average  salinity  in  the  lo%rer  (south)  bay.  No  plan  main- 
tained status  quo  (change  at  0.5  ppt  or  less)  in  all  four  critical  oyster-bed 
areeis  for  area-average  salinity  or  average  bottom  salinity. 
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PREFACE 

This  report  is  the  second  in  a series  of  reports  on  the  resiLLts  of 
model  tests  on  the  Mobile  Bay  model  conducted  for  the  U.  S.  Army  Engi- 
neer District,  Mobile.  Each  of  these  reports  describes  a complete 
phase  of  model  tests  conducted  in  the  model. 

The  study  was  conducted  at  the  U.  S.  Army  Engineer  Waterways 
Experiment  Station  (WES)  during  the  period  September  1973  to  August  1976 
under  the  general  supervision  of  Messrs.  H.  B.  Simmons,  Chief  of  the 
Hydraulics  Laboratory;  F.  A.  Herrmann,  Jr.,  AssistMt  Chief  of  the  Hy- 
draulics Laboratory;  R.  A.  Sager,  Chief  of  the  Estuaries  Division; 

R.  A.  Boland,  Jr.,  Chief  of  the  Interior  Channel  Branch;  and  R.  C. 
Berger,  Jr.,  Project  Engineer.  This  report  was  prepared  by  Messrs. 
Berger  and  Boland. 

Directors  of  WES  during  the  performance  of  this  study  emd  the 
preparation  and  publication  of  this  report  were  COL  G.  H.  Hilt,  CE, 
and  COL  John  L.  Cannon,  CE.  Technical  Director  was  Mr.  F.  R.  Brown. 
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CONVERSION  FACTORS,  U.  S.  CUSTOMARY  TO  METRIC  (Sl) 
UNITS  OF  MEASUREMENT 


t 

t 


\ 

I 


U.  S.  customary  units  of  measurement  used  in  this  report  can  be  con- 
verted to  metric  (SI)  units  as  follows: 


Multiply 

cubic  feet  per  second 
degrees  ( Fedirenheit ) 
feet 

feet  per  second 
miles  (U.  S.  statute) 
square  feet 

square  miles  (U.  S.  statute) 




0.02831685 

5/9 

O.30U8 

O.30U8 

1.6093^i* 

0.0929030U 

2.589988 


To  Obtain 

cubic  metres  per  second 
Celsius  degrees  or  Kelvins* 
metres 

metres  per  second 
kilometres 
square  metres 
square  kilometres 


\ 

I 


• To  obtain  Celsius  (C)  temperatxire  readings  from  Fahrenheit  (F)  read- 
ings, use  the  following  formula:  C = (5/9){F  - 32).  To  obtain 
Kelvin  (K)  readings,  use:  K = (5/9)(F  - 32)  + 273.15- 
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MOBILE  BAY  MODEL  STUDY 


EFFECTS  OF  ENLARGED  NAVIGATION  CHANNEL  ON  TIDES, 
CURRENTS,  SALINITIES,  AND  DYE  DISPERSION 
MOBILE  BAY,  ALABAMA 

Hydraulic  Model  Investigation 


PART  I:  INTRODUCTION 

Prototype 

1.  Mobile  Bay,  located  in  the  southwestern  part  of  Alabama  on  the 
Gulf  of  Mexico  (Figure  l),  is  a roughly  peau"-shaped  estuary  30  miles* 
long  and  veurying  in  width  from  8 miles  at  its  northern  end  to  20  miles 
in  its  lower  portion.  The  bay  covers  an  area  of  approximately  392 
squ6U”e  miles  and  is  relatively  shallow  throughout  with  an  average  natu- 
ral depth  of  8 to  10  ft.  The  entrance  to  the  bay  from  the  Gulf  of 
Mexico  is  about  3 miles  wide  and  is  U6  miles  west  of  Pensacola,  Florida, 
and  lOit  miles  northeast  of  the  mouth  of  the  Mississippi  River.  The  bay 
has  two  primary  sources  of  water.  Streams  and  rivers  flowing  into  the 
bay  provide  fresh  water,  and  tidal  action  provides  saline  water  from  the 
Mississippi  Sound  and  the  Gulf  of  Mexico.  The  greatest  influx  of  fresh 
water  enters  the  bay  from  the  Mobile  River,  which  is  formed  approxi- 
mately Uo  miles  north  of  Mobile,  Alabama,  by  the  Junction  of  the  Alabama 
and  Tombigbee  Rivers.  The  Mobile  River  flows  in  a southerly  direction 
for  some  U5  river  miles  before  entering  Mobile  Bay.  The  river  has  a 
watershed  of  almost  U3,650  square  miles  that  includes  most  of  Alabama, 
northeast  Mississippi,  and  northwest  Georgia.  Other  major  tributaries 
include  the  Tensaw  River,  Spanish  River,  Apalachee  River,  Blakely  River, 
Dog  River,  Fowl  River,  and  Fish  River.  The  Spanish,  Apalachee,  and 


* A table  of  factors  for  converting  U.  S.  customary  units  of  measure- 
ment to  metric  (SI)  units  is  presented  on  page  3. 
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Blakely  Rivers  are  straits  originating  in  the  Tensaw  River.*  A more  j 

detailed  description  of  the  prototype  is  presented  in  Report  1**  of  j 

this  series.  ! • j 

1 

Purpose 

2.  The  enlargement  of  the  navigation  channels  to  Mobile  and  the 
Theodore  Industrial  Park  would  provide  a savings  because  larger,  more 
economical  ships  could  be  used  and  full  loading  of  ships , rather  thaji 
partial  loading  (light-loaded  ships),  would  be  effected.  With  addi- 

\ 

tional  terminal  facilities  and  completion  of  the  Tennessee-Tombigbee 
Waterway,  substantial  transportation  benefits  are  expected.  Model  tests 
were  conducted  to  determine  the  impact  of  the  widening  and  deepening  ' 

of  the  channels  and  the  accompanying  dredged  material  disposal  islands  | 

on  tides,  currents,  salinities,  and  dye-dispersion  patterns  in  Mobile  j 

Bay,  with  particular  interest  centered  around  the  oyster-bed  areas  i 

genersJ-ly  located  in  the  lower  portions  of  the  bay,  as  shown  in  Figure  2. 

It  was  feared  that  the  large  disposal  area  islands , required  to  contain 
the  initial  material  dredged  to  construct  the  channels  plus  several 
years  of  maintenance  dredging,  would  adversely  affect  existing  circula- 
tion patterns  in  Mobile  Bay,  particularly  with  respect  to  salinities  in 
the  oyster-bed  areas.  The  model  tests  were  chiefly  designed  to  deter- 
mine the  effects  on  hydraulics,  salinities,  and  dye-dispersion  patterns, 
and  the  results  include  measurements  of  water-s\irface  elevations, 
ciirrent  velocities,  salinities,  and  dye  concentrations. 

Scope 

3.  The  present  existing  channel  widths/depths  are:  600  ft/k2  ft 


«« 


The  mean  freshwater  inflow  to  the  bay  is  about  63,000  cfs,  with  a 
normal  annual  range  from  about  15,000  to  115,000  cfs.  The  neap, 
mesm,  emd  spring  tidal  ranges  are  1.0,  1.3,  and  2.5  ft»  respectively. 

R.  J.  Lawing,  R.  A.  Boland,  Jr.,  emd  W.  H.  Bobb,  "Mobile  Bay  Model 
Study;  Effects  of  Proposed  Theodore  Ship  Channel  emd  Disposeil  Areas 
on  Tides,  Currents,  Salinities,  and  Dye  Dispersion,"  TechnicaJ.  Report 
H-75-13,  Report  1,  Sep  75.  U.  S.  Army  Engineer  Waterways  Experiment 
Station,  CE,  Vicksburg,  Miss. 


in  the  outer  bar  channel,  UOO  ft/Uo  ft  in  the  main  channel  through  I 

Mobile  Bay  to  the  mouth  of  the  Mobile  River,  and  500  to  TT5  ft/UO  ft  ‘ 

in  the  river  to  the  highway  bridge  ^.5  miles  upstream.  Although  the 
proposed  Theodore  Ship  Chsinuel  had  been  studied  previously  in  the  model 
(see  Report  l),  it  had  not  been  constructed  at  the  time  this  study  was 
conducted.  Its  initial  dimensions  were  to  be  UOO  ft/UO  ft.  The 
deepened  channel,  as  studied  in  the  model,  consisted  of  widths/depths 
of:  800  ft/52  ft  in  the  outer  bar  channel,  500  ft/50  ft  in  the  main 

I 

channel  through  Mobile  Bay  to  about  20,000  ft  south  of  the  mouth  of  the 
Mobile  River,  and  TOO  ft/50  ft  to  Just  above  the  mouth  of  the  Mobile  ; 

I River.  The  rest  of  the  channel  in  Mobile  River  was  at  present  existing  ^ 

conditions.  The  enlarged  Theodore  Ship  Channel  had  a width  of  5OO  ft, 
a depth  of  50  ft,  and  the  selected  disposal  island  (Plsui  ID)  from 
Report  1. 

U.  The  base  conditions  in  this  study  were  the  present  existing 
conditions  described  previously  and  the  proposed  UO-ft  Theodore  Ship 
Channel  with  the  accompanying  disposal  island  (Plate  l).  All  plan 
conditions  had  the  enlarged  channels  and  the  Plan  ID  disposal  island 
with  various  additional  disposal  island  arrangements  sind  some  channel 
modifications  in  the  vicinity  of  McDuffie  Island  (see  Plate  9).  These 
plans  are  shown  in  Plates  2-9.  The  disposal  areas  for  each  plan  were 
designed  to  contain  all  new  work  dredging  and  maintenance  material  for 
a 50-yr  period,  except  that  Plans  2 and  T require  some  or  all  disposal 
outside  the  study  area. 


PART  II:  THE  MODEL 


1 

i 

,1 

! 

5.  The  Mobile  Bay  model,  constructed  at  the  U.  S.  Army  Engineer 

. Waterways  Experiment  Station  (WES)  in  1972,  reproduced  approximately 

1073  square  miles  of  the  prototype,  including  about  268  square  miles  of 
the  Giilf  of  Mexico  from  Pine  Beach  on  the  east  to  about  the  western  end 
of  Dauphin  Island  and  offshore  to  about  the  -70  ft*  contour  (msl);  all 
of  Mobile  and  Bon  Secour  Bays;  a portion  of  the  Mississippi  Sound;  and 
the  Mobile  and  Tensaw  Rivers  and  adjacent  marshes  to  the  junction  of  the 
two  rivers  at  Mt.  Vernon,  some  UO  miles  upstream  from  Mobile.  The 
limits  of  the  area  reproduced  are  shown  in  Plate  1. 

6.  The  model  was  of  the  comprehensive  fixed-bed  type,  molded  in 
concrete  to  conform  to  1972  prototype  conditions,  except  for  the  naviga- 
tion channel  from  deep  water  in  the  Gulf  of  Mexico,  which  was  con- 
structed to  project  dimensions  or  deeper.  The  model  was  constructed  to 
linear  scale  ratios,  model  to  prototype,  of  1:1000  horizontaJLly  and 
1:100  vertically.  Other  pertinent  scale  ratios,  derived  from  the  linear 
scale  ratios  by  the  Froudian  laws  of  similitude,  were:  slope,  10:1; 

I velocity,  1:10;  time,  1:100;  discharge,  1:1,000,000;  and  volume, 

1:100,000,000.  The  salinity  scale  ratio  for  the  study  was  1:1.  One 
prototype  tidal  cycle  (diurnal  tide)  of  2k  hr  and  50  min  was  reproduced 
in  the  model  in  IU.90U  min.  The  Alabama  Grid  Coordinate  System  was  used 
i for  horizontal  control.  The  model  was  about  370  ft  at  its  longest  and 

180  ft  at  its  widest  points,  covering  an  area  of  approximately  30,000 

t 

sq  ft.  Topographical  features  of  the  prototype  were  reproduced  to  the 
i +10  ft  contour.  The  model  was  completely  enclosed  in  a shelter  to  pro- 

( tect  it  and  its  appurtenances  from  the  weather  and  to  permit  uninter- 

f rupted  operation. 

I 7.  Details  of  model  adjustment,  hydraulic  and  salinity  verifica- 

tion, and  appurtenances  are  presented  in  Report  1;  therefore,  they  are 
I not  included  in  this  report. 


* All  elevations  (el)  cited  herein  are  in  feet  referred  to  mean  sea 
level  (msl). 
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PART  III:  MODEL  TESTS  AND  RESULTS 


Description  of  Tests 


Base  tests 

8.  Base  tests  were  conducted  to  establish  tides,  current  veloci- 
ties, salinities,  and  dye  concentrations  as  a basis  for  evaluating  the 
res\ilts  of  later  tests  incorporating  the  proposed  improvement  pleuis. 

The  base  used  to  evaluate  the  improvement  plans  in  this  report  consists 
of  the  existing  navigation  channel  conditions  (Uo  by  ft),  the  pro- 
posed ^*0-  by  UOO-ft  Theodore  Ship  Channel,  and  an  accompanying  disposal 
island  referred  to  as  Plan  ID  in  Report  1.  The  base  tests  and  the  sub- 
sequent plan  tests  were  made  for  conditions  of  a Gulf  spring  tidal 
range  of  2.3  ft  (lower  low  water  to  higher  high  water)  measured  at  the 
Dauphin  Island  Gulf  gage  and  a duration  of  2U.8U  hr  (prototype).  The 
total  freshwater  inflow  at  Mt.  Vernon  was  15,500  cfs  (Mobile  River, 

9,021  cfs;  Tensaw  River,  6,UT9  cfs)  for  most  of  the  tests.  Additional 
tests  were  conducted  for  the  Plan  2 conditions  with  a total  freshwater 
inflow  at  Mt.  Vernon  of  63,500  cfs  (Mobile  River,  33, 27^  cfs;  Tensaw 
River,  30,226  cfs).  All  dye  tests  were  conducted  using  the  latter  in- 
flow. The  ocean  salinity  (i.e.,  the  source  salinity)  was  maintained  at 
30.0  ppt  total  salt  throughout  the  tests,  and  the  model  was  operated 
until  salinity  stability  had  been  achieved  prior  to  collecting  any  data. 
The  results  of  the  base  test  measurements  are  included  in  appropriate 
tables  or  plates  along  with  similar  results  of  plan  tests  for  ease  of 
comparison. 

9.  Test  procedures  are  identical  with  those  published  in  Report  1. 
Plan  tests 

10.  Seven  separate  plans  were  tested  in  the  model.  Plans  1-6 
consisted  of  the  proposed  50-  by  500- ft  main  navigation  channel,  50-  by 
500- ft  diagonally  aligned  Theodore  Ship  Channel  with  the  Plan  ID  dis- 
posal island,  and  the  various  disposal  island  configurations  as  shown 
in  Plates  2-7.  Plans  1,  2,  3,  and  5 also  included  an  anchorage  area 
near  McDuffie  Island,  as  shown  in  Plate  9.  Plan  7 (shown  in  Plate  8) 
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1 

I 

I 


consisted  of  proposed  navigation  channel  enlargement  with  no  disposal  j 

islands,  except  the  Plan  ID  Theodore  Ship  Channel  disposal  island,  auid  I 

the  anchorage  area  shown  in  Plate  9.  ! 

I 

Model  Data  Measurements  i 

I 

I 

Tides  i j 

11.  Tidal  heights  for  base  and  plan  conditions  were  measxired  at 
hourly  intervals  at  seven  locations  (Plate  l).  The  data  were  obtained 

over  two  consecutive  tidal  cycles,  and  average  values  were  determined  \ 

for  each  hou’*. 

Current  velocities 

12.  Locations  of  the  10  stations  used  to  measure  current  veloci- 
ties along  the  main  ship  channel  at  hourly  intervals  are  shown  in 
Plate  1.  The  data  were  obtained  over  two  consecutive  tidal  cycles  and 
the  results  were  averaged.  In  addition  to  plots  of  velocity  throughout 
the  tidal  cycle,  the  velocity  data  are  tabulated.  The  tabulations  also 

present  the  time  euid  magnitude  of  maximum  ebb  and  flood  currents.  The  ! 

i 

data  were  used  to  determine  the  percentage  of  total  flow  downstream,  a | 

measurement  of  relative  amovmt  of  ebb  flow  at  the  station  over  a | 

2i*.82-hr  tidal  cycle.  The  computation  was  made  by  determining  the  total  | 

area  under  the  ebb  and  flood  velocity  curves  over  a complete  tidal  cycle 
at  each  measurement  point,  dividing  this  value  into  the  area  under  the  j 

r 

ebb  velocity  curve,  and  multiplying  by  100  to  obtain  the  percentage  of  j 

the  total  flow  that  is  in  the  ebb  direction.  The  ebb  and  flood  flows  j 

at  the  point  of  measurement  are  in  balance  for  a value  of  50  percent.  j 

Percentages  greater  than  50  indicate  more  flow  in  a downstream  or  ebb  i 

direction  than  upstream  and  are  referred  to  as  "ebb  predominant,"  while 
percentages  of  flow  less  than  50  indicate  more  flow  in  an  upstream  or 
flood  direction  and  are  referred  to  as  "flood  predominant."  In  a ^ition 
to  plots  of  flow  predominance  profiles  along  the  length  of  the  channel, 
the  flow  predominances  cure  listed  in  the  velocity  data  tabxilation  as 
"Percent  TotCLl  Flow  Downstream."  For  ease  in  evaluating  the  effects  of 
each  plan  on  maximum  current  velocities  and  flow  predominance,  ro\igh 


measures  of  the  degree  of  change  with  respect  to  base  conditions  have 
been  tabulated. 

Surface  current  photographs 


\ 

I 

i 


I 


13.  Hourly  surface  current  photographs  were  taken  of  the  Plans  T 
and  2 configxirations  to  determine  the  effects  the  Plan  2 disposal  island 
had  on  surface  current  patterns  for  the  63,500-cfs  freshwater  inflow. 

The  photographs  are  J*-sec  time  exposures  of  confetti  squares  floating  on 
the  water  surface,  euid  the  streak  lengths  show  the  total  travel  of  the 
confetti  dxiring  the  exposure  interval.  By  flashing  a light  Just  prior 
to  closing  the  camera  lens,  dots  appear  near  the  ends  of  the  streaks 
to  indicate  direction  of  flow.  Surface  current  velocities  can  be  deter- 
mined by  measuring  the  total  lengths  of  confetti  streaks  and  comparing 
the  total  lengths  with  the  velocity  scale  shown  in  each  photograph. 
Velocities  obtained  by  this  method  are  true  surface  velocities  and  will 
generally  be  greater  than  the  surface  velocity  measurements  made  with 
current  meters  at  comparable  stations,  since  the  surface  velocity  meas- 
ured with  the  current  meters  is  made  at  a depth  of  3 ft  below  the  sur- 
face. Only  the  reduced-in-size  photographic  mosaics  from  the  strength 
of  flood  (hours  It,  5,  and  6)  and  strength  of  ebb  (hours  l6,  IT,  and  13) 
are  presented  in  this  report;  however,  complete  sets  of  full-size  photo- 
graphs (25  mosaics  for  each  test  condition)  were  furnished  to  the  Mobile 
District.  If  a more  detailed  current  analysis  is  required,  the  full- 
size  mosaics  are  on  file  at  WES. 

Salanities 

lU.  Salinity  samples,  surface  and  bottom,  were  obtained  hourly 
over  a complete  tideJ.  cycle  at  sta  1-lU,  S-4,  S-T.  S-10,  S-12,  S-lU,  and 
M-1  through  M-27  (Plate  l).  Salinity  data  are  plotted  as  minimum,  maxi- 
mum, and  aversige  (throughout  the  tidal  cycle)  profiles  on  three  lateral 
transects  across  the  bay;  and  the  maaimum,  minimum,  suid  average  salini- 
ties are  tabulated  for  ed.1  sampling  stations.  The  three  transects  were: 
(a)  upper  transect,  with  sta  M-2,  M-6,  M-7,  and  M-8;  (b)  central  tran- 
sect, with  sta  M-9,  M-10,  M-11,  and  M-12;  and  (c)  lower  transect,  with 
sta  M-15,  M-U,  M-16,  M-17,  M-5,  and  M-l8. 
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Dye  dispersion 

15.  A series  of  dye  dispersion  tests  vas  conducted  in  the  model 
to  determine  the  effects  of  Plan  2 on  dispersion  of  conservative  dye 
injected  at  sta  R-1  (Plate  l)  near  the  mouth  of  the  Mobile  River.  Be- 
cause of  the  large  volume  of  data  produced  by  the  dye  tests,  the  results 
of  the  dye  experiments  are  presented  in  Appendix  A of  this  report. 

Plan  1 

16.  PlEin  1 consisted  of  the  proposed  50-  by  500-ft  main  navigation 
channel,  50-  by  500-ft  diagonally  aligned  Theodore  Ship  Channel  with  the 
Plan  ID  disposal  island,  and  the  disposal  isleuid  configuration  as  shown 
in  Figure  3. 

Tides 

IT.  The  effects  of  Plan  1 are  shown  by  comparisons  of  base  and 
plan  test  measurements  presented  in  Plates  10-12.  The  only  significant 
chsuiges  noted  are  the  decrease  in  range  at  State  Docks,  resulting  from 


Figure  3.  Elements  of  Plan  1 
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the  lowering  of  high  water  by  about  0.2  ft  and  a lowering  of  the  tidal 
plane  by  about  0.2  ft  at  Fowl  River. 

Current  velocities 

l8.  The  effects  of  Plan  1 on  current  velocities  are  illustrated  in 
Tables  1-22  and  Plates  13-22.  Plate  23  shows  the  effects  of  Plan  1 on 
the  percent  of  the  total  flow  downstream.  Tables  1 and  2 are  particu- 
larly useful  in  determining  the  degree  of  velocity  and  flow  predominemce 
changes,  respectively,  at  each  station  and  for  each  plan  tested.  Longi- 
tudinal. flow  predominance  profiles  are  shown  in  Plate  23.  The  effects 
of  Plan  1 on  the  percent  of  the  total  flow  downstream  Eire  illustrated  in 
Tables  1-22  euid  Plate  2U.  At  sta  2 (Tables  5 and  6 and  Plate  !*♦),  the 
majcimxan  surface  ebb  velocity  was  decreased  from  2.0  to  1.3  fps,  auid  the 
majcimum  bottom  flood  velocity  was  decreased  from  1.9  to  l.U  fps,  with  no 
significauit  changes  to  the  percent  of  total  flow  downstream.  At  sta  3 
(Tables  7 and  8 and  Plate  15 )»  significant  increases  were  noted  in  the 
maaimxnn  flood  velocities  on  the  surface  from  1.2  to  1.9  fps  and  on  the 
bottom  from  1.0  to  1.6  fps  with  corresponding  decreases  in  the  percent 
of  total  flow  downstream  from  60.2  to  U9.7  percent  (decrease  in  ebb 
predominance)  on  the  surface  and  from  27-3  to  17.9  percent  (am  increase 
in  flood  predominance)  on  the  bottom.  At  sta  U (Tables  9 and  10  and 
Plate  16),  the  maximum  surface  flood  auid  ebb  velocities  were  increased 
from  0.8  to  1.8  fps  emd  from  0.9  to  2.5  fps  with  a corresponding  de- 
crease in  percent  of  total,  flow  downstream  from  62.1  to  58.3  (a  reduc- 
tion in  ebb  predominemce).  On  the  bottom  at  sta  k (Table  10),  the  maxi- 
mum ebb  velocity  was  increased  from  0.8  to  1.1»  fps  with  a corresponding 
increase  in  the  percent  of  toted,  flow  downstream  from  19.^  to  U3.7  per- 
cent (a  reduction  in  flood  predominance).  At  sta  5 (Tables  11  emd  12 
and  Plate  I8),  the  meocimum  bottom  flood  and  ebb  velocities  Increased 
from  0.6  to  1.2  fps  emd  from  0.3  to  0.9  fps  with  corresponding  increase 
in  the  percent  of  total  flow  downstream  from  21.8  to  36.8  percent  (a 
reduction  in  flood  predominance).  The  most  significemt  chemges  at 
sta  6 (Tables  13  and  lU  emd  Plate  I8)  were  Increases  in  the  percent  of 
total  flow  downstream  at  the  surface  from  66.7  to  80.7  percent  (em  in- 
crease in  ebb  predominemce)  and  at  the  bottom  from  11.6  to  U3.5  percent 

lU 


(a  reduction  in  flood  predomineince) . At  sta  T (Tables  15  and  l6  eund 
Plate  19 )»  the  maximum  flood  velocities  on  the  surface  and  bottom  were 
increased  frcxn  0.9  to  1.6  and  0.9  to  l.T  fps  with  corresponding  de- 
creases in  the  percent  of  total  flow  downstream  from  31.6  to  15.3  per- 
cent and  from  29.^  to  21.8  percent  (an  increase  in  flood  predominance). 
At  sta  8 (Tables  17  and  I8  and  Plate  20),  significant  increases  were 
noted  in  the  maximum  flood  velocities  on  the  surface  from  0.3  to  0.8  fps 


and  on  the  bottom  from  l.U  to  2.1  fps  with  corresponding  decreases  in 
the  percent  of  toteil  flow  downstream  from  91.5  to  82.1*  percent  (a  reduc- 
tion in  ebb  predominance)  on  the  surface  euid  from  26.5  to  15.1*  percent 
(an  increase  in  flood  predominance)  on  the  bottom.  The  only  significant 
changes  at  sta  9 (Tables  19  and  20  and  Plate  21)  were  a decrease  in  the 
s\irface  maximiim  ebb  velocity  from  2.1  to  1.5  fps  and  a decrease  in  the 
maximum  bottom  flood  velocity  from  1.1*  to  0.8  fps  with  corresponding 
increase  in  the  percent  of  total  flow  downstream  on  the  bottom  from 
39.6  to  51.7  percent  (a  reduction  in  flood  predominance).  At  sta  10 
(Tables  21  and  22  and  Plate  22),  the  maximum  surface  ebb  velocity  was 
increased  from  2.3  to  2.7  fps,  and  the  maximum  bottom  flood  was  in- 
creased from  0.7  to  1.1  fps;  however,  the  corresponding  changes  in  flow 
predominance  were  insignificant.  As  seen  in  Plate  23,  the  direction  of 
predominant  flow  was  not  reversed  at  any  station;  however,  the  ebb 
predominance  at  the  surface  of  sta  3 was  chsuiged  to  balanced  flow  and 
the  flood  predominance  at  the  bottom  of  sta  9 also  was  changed  to 
balanced  flow. 

Ssilinities 

19.  The  effects  of  Plan  1 on  salinities  are  illustrated  in  Tables 
23-25  and  Plates  2U-29.  Tables  23-25  list  the  maximum,  average,  and 
minimvim  salinities  for  the  base  and  Plans  1-7,  while  Plates  24-29  are 
plots  of  the  salinity  observations  along  three  transects  (upper,  cen- 
tral, amd  lower)  selected  for  more  detailed  consideration. 

20.  The  minimum  surface  salinities  were  increased  considerably 
along  all  three  transects  (Plate  24)  with  the  largest  increases  being 
6.7  ppt  at  sta  M-7  (upper),  4.7  ppt  at  sta  M-10  (central),  and  5.2  ppt 
at  sta  M-I6  (lower).  The  minimum  bottom  salinities  were  significantly 
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increased  along  the  upper  tremsect  (Plate  25),  the  largest  change  being 
U.6  ppt  at  sta  M-6.  Minimum  bottom  salinities  on  the  lower  transects, 
however,  generally  were  reduced.  The  maximum  change  was  3.5  ppt  at 
sta  M-5. 

21.  The  average  sxarface  salinities  generally  were  increased  along 
the  upper  and  central  transects  (Plate  26)  with  the  leurgest  increases 
occvirring  along  the  upper  transect,  varying  from  3.0  ppt  at  sta  M-8  to 

5.0  ppt  at  sta  M-2.  The  average  bottom  salinities  were  significantly 
increased  along  the  upper  transect  (Plate  27),  varying  from  2.0  ppt  at 
sta  M-8  to  5.0  ppt  at  M-6.  Decreases  of  about  2.0  ppt  were  noted  in  the 
average  bottom  salinities  on  the  east  side  of  the  navigation  channel 
along  the  central  and  lower  transects  at  sta  M-5  and  M-11. 

22.  The  maximum  surface  salinities  were  significantly  increased 
along  the  upper  transect  (Plate  28),  varying  from  2.0  ppt  at  sta  M-8  to 

6.0  at  sta  M-6.  The  maximiim  bottom  salinities  were  increased  along  the 
upper  transect  (Plate  29),  varying  from  2.0  ppt  at  sta  M-T  to  6.0  ppt  at 
sta  M-6,  while  the  maximum  bottom  salinities  were  decreased  along  the 
central  and  lower  transects  (greatest  change  was  3.8  ppt  at  sta  M-11). 

23.  Salinity  resiilts  for  samples  from  all  U6  stations  are  pre- 
sented in  Tables  23-25  and  were  examined  to  determine  whether  any  gen- 
eral patterns  of  change  were  caused  by  Plan  1.  In  general,  maximum, 
average,  and  minimxjm  salinities  at  the  surface  were  decreased  along  the 
main  channel  in  the  bay,  throughout  lower  bay  (including  Bon  Secour  Bay), 
and  east  of  the  navigation  channel  in  central  bay.  Surface  salinities 
were  increased  throughout  upper  bay  (except  for  the  navigation  channel) 
and  west  of  the  navigation  channel  in  central  bay  (except  for  maximum 
surface  salinities).  Bottom  salinities  were  decreased  in  lower  bay 
(except  along  the  navigation  channel)  and  east  of  the  channel  in  central 
bay,  but  they  were  increased  in  upper  bay  (including  the  navigation 
channel).  For  each  of  these  conditions  (maximum,  average,  and  minimum 
salinities  at  svirface  and  bottom),  there  were  about  an  equal  number  of 
stations  at  which  salinities  increased  as  there  were  those  at  which 
salinities  decreased.  The  extent  of  saltwater  intrusion  in  the  chan- 
nel was  reduced  somewhat,  as  seen  by  the  reduced  maximum,  minimum. 
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emd  average  salinities  at  sta  12  and  13. 

Summary 

2h.  The  effects  of  Plem  1 on  tide  heights  throughout  the  hay  vere 
minimal.  The  maximum  velocities  occxirring  at  stations  in  low-velocity 
areas  (sta  3-8)  tended  to  he  increased  (usually  hy  less  than  1.0  fps), 
particularly  in  the  flood  direction.  Sta  2 and  9 showed  decreased  maxi- 
mum ehh  velocities  at  the  surface  and  maximum  flood  velocities  at  the 
bottom.  Maximum  velocities  were  significantly  increased  at  sta  3 and  U, 
adjacent  to  the  large  oval-shaped  disposal  area.  No  significant  change 
in  percent  total  flow  downstream  occurred  at  the  most  seaward  and  most 
upstream  stations  (sta  1,  2,  and  10 ).  In  the  low  flow  portion  of  the 
channel,  the  percent  of  flow  downstream  tended  to  increase  in  the  cen- 
tral portion  (sta  **-6)  hut  tended  to  decrease  at  hoth  ends  (sta  3,  7, 
and  8).  The  direction  of  predominant  flow  was  not  reversed  at  any  sta- 
tion. The  salinity  intrusion  length  up  the  Mobile  River  was  reduced 
somewhat.  Minimimi,  average,  and  maximum  salinities  at  surface  and  bot- 
tom generally  were  reduced  in  the  lower  portion  of  the  bay  and  increased 
in  the  upper  portion. 


Plan  2 


25.  Plan  2 consisted  of  the  proposed  50-  by  500-ft  main  navigation 
channel,  50-  by  500-ft  diagonally  aligned  Theodore  Ship  Channel  with  the 
Plan  ID  disposal  island,  and  the  disposal  island  configuration  as  shown 
in  Figure  U. 

Tides 

26.  The  effects  of  Plan  2 are  shown  in  Plates  10-12.  The  only 
slgnificauit  changes  noted  are  the  decrease  in  range  at  Great  Point  Clear 
and  State  Docks,  resulting  from  the  lowering  of  high  water  by  about 

0.2  ft,  and  a lowering  of  the  tidal  plane  of  about  0.2  ft  at  Fowl  River. 
Current  velocities 

27.  The  effects  of  Plan  2 on  current  velocities  are  illustrated 
in  Tables  1-22  and  Plates  13-22.  Plate  23  shows  the  effects  of  Plan  2 
on  the  percent  of  the  total  flow  downstream.  At  sta  2 (Tables  5 and  6 
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Fig\ire  U.  Elements  of  Plein  2 


and  Plate  lU),  the  maximum  surface  flood  and  ebb  velocities  decreased 
from  2.3  to  1.9  fps  and  from  2.0  to  1.1  fps,  and  the  maximum  bottom 
flood  velocity  decreased  from  1.9  to  1.3  fps.  Percent  of  total  flow 
downstream  at  sta  2 (Table  5)  on  the  surface  was  changed  from  Uo.l 
to  31.1  percent  (an  increase  in  flood  predominance).  At  sta  3 (Tables 
7 and  8 and  Plate  15).  the  percent  of  total  flow  downstream  at  the 
surface  and  bottom  changed  from  60.2  to  U6.3  percent  (a  change  from 
ebb  to  a slight  flood  predominance)  and  27.3  to  38.3  percent  (a  reduc- 


tion in  flood  predominance),  respectively,  eJ-thoxigh  there  were  no  sig- 
nificant changes  in  maximvun  velocities.  At  sta  U (Tables  9 and  10  and 
Plate  l6),  the  percent  of  total  siirface  flow  downstream  decreased  from 
62.1  to  U3.8  percent  (a  change  from  ebb  predominance  to  a slight  flood 
predomineuice) , although  maximum  sxirface  velocities  were  unchanged.  At 
sta  5 (Tables  11  and  12  and  Plate  17),  although  the  meucimum  bottom  flood 
velocity  increased  from  0.6  to  1.2  fps,  the  percent  of  total  flow  down- 
stream Increased  from  21.8  to  31.2  percent  (a  reduction  in  flood 
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predominance).  At  sta  6 (Tables  13  and  lU  and  Plate  l8),  the  maximum 
bottom  ebb  velocity  was  increased  from  0.3  to  1.0  fps  with  corresponding 
increase  in  percent  of  total  flow  downstream  from  11.6  to  35. percent 
(a  reduction  in  flood  predominance).  At  sta  7 (Tables  15  and  l6  and 
Plate  19),  the  maximum  surface  ebb  velocity  was  increased  from  0.6  to 
1.1  fps,  and  the  maxim\jm  bottom  flood  velocity  was  increased  from  0.9  to 
1.6  fps,  with  no  significant  changes  to  the  percent  of  total  flow  down- 
stream. The  only  significeuat  changes  at  sta  8 (Tables  17  and  l8  euid 
Plate  20)  were  eui  increase  in  the  maximum  bottom  flood  velocity  from  l.U 
to  2.0  fps  and  a correspon ling  reduction  in  percent  of  total  flow  from 
26.5  to  18.7  (increase  in  flood  predominance).  At  sta  9 (Tables  19  and 
20  and  Plate  21),  a significant  decrease  was  noted  in  the  maximiim  sur- 
face ebb  velocity  from  2.1  to  1.3  fps  and  msiximum  bottom  flood  velocity 
from  l.U  to  0.7  fps,  but  no  other  significant  changes  were  noted.  Sta  10 
(Tables  21  and  22  and  Plate  22)  showed  no  significant  changes.  As  seen 
in  Plate  23,  the  only  changes  in  the  direction  of  flow  predomineince  oc- 
curred on  the  surface  at  sta  3 and  U,  where  ebb-predominant  flow  was 
chainged  to  slightly  flood-predominant  flow. 

Salinities 

28.  The  effects  of  Plan  2 on  salinities  are  illustrated  in  Tables 
23-25  and  Plates  2U-29.  The  minimum  surface  salinities  were  increased 
along  all  three  transects  (Plate  2lt),  except  at  the  easternmost  stations 
of  the  lower  and  central  transects.  The  largest  increase  was  8.U  ppt 

at  sta  M-i*  on  the  lower  transect.  Changes  in  minimum  bottom  salinities 
were  random  (Plate  25).  The  most  significant  change  in  the  minim\jm 
bottom  salinities  was  a decrease  of  U.0-U.5  ppt  at  the  two  easternmost 
stations  on  the  lower  transect  (sta  M-I8,  h.O  ppt;  M-5,  ^.5  ppt). 

29.  The  average  surface  salinities  were  increased  along  the  upper 
euid  central  transects,  except  at  the  easternmost  station  on  each  tran- 
sect (Plate  26).  The  largest  increases  on  each  transect  were  3.0  ppt 
at  sta  M-6  (upper)  eind  2.1  ppt  at  sta  M-9  (central).  Slight  reductions 
in  average  salinities  were  noted  along  the  lower  transect  on  the  east 
side  of  the  navigation  channel  at  sta  M-17  (1.0  ppt),  M-5  (2.5  ppt), 
and  M-I8  (1.0  ppt).  The  average  bottom  salinities  were  increased  on 


the  upper  treuisect  (largest  increase  of  3.0  ppt  at  sta  M-6)  and  de- 
creased on  the  central  and  lower  transects  (Plate  27).  The  most  signif- 
icant decreases  were  noted  east  of  the  navigation  channel  on  the  lower 
transect  at  sta  M-IT  (2.5  ppt),  M-5  (U.O  ppt),  and  M-18  (3.5  ppt). 

30.  The  maximum  surface  salinity  was  increased  about  3.5  ppt 
(Plate  28)  at  sta  M-6  but  was  essentially  unchanged  at  other  stations 
along  the  upper  transect,  while  there  was  a noticeable  decrease  in  the 
maximum  surface  salinities  along  the  lower  transect.  On  the  east  side 
of  the  navigation  channel,  the  reduction  varied  from  2.5  ppt  at  sta  M-l8 
to  5.0  ppt  at  sta  M-5.  The  maximum  bottom  salinity  was  increased  along 
the  upper  transect  by  a maximum  of  about  U.O  ppt  (Plate  29)  at  sta  M-6; 
while  there  was  a significant  decrease  in  salinities  along  the  central 
and  lower  transects.  The  most  significant  decrease  occurred  on  the  east 
side  of  the  navigation  channel  along  the  lower  transect  varying  from 
2.7  ppt  at  sta  M-17  to  5.0  ppt  at  sta  M-5. 

31.  Maximum,  average,  and  minimvnn  salinity  data  for  all  U6  sta- 
tions sampled  are  presented  in  Tables  23-25.  Surface  seilinities  gen- 
erally were  decreased  in  the  bay  portion  of  the  navigation  channel  and 
in  lower  bay  (including  Bon  Secour  Bay);  tut  they  generally  were  in- 
creased in  upper  bay,  west  of  the  navigation  channel  in  central  bay,  and 
at  the  entrance  to  Mississippi  Sound.  Bottom  salinities  generally  were 
decreased  on  the  east  side  of  the  navigation  channel  in  lower  and  cen- 
tral bay.  In  addition,  maximvun  bottom  salinities  were  decreased  west 

of  the  channel  in  central  bay.  Increases  in  bottom  salinity  were  prev- 
alent in  the  main  channel  from  Just  inside  the  bay  to  Just  upstream  of 
Mobile  and  at  the  entrance  to  Mississippi  Sound.  Salinity  (surface  and 
bottom)  was  decreased  at  about  one-third  more  stations  than  it  was  in- 
creased. The  extent  of  salinity  intrusion  in  the  main  channel  was  es- 
sentially unchanged,  as  seen  frcxn  inspection  of  maximum,  average,  and 
minimum  salinities  at  sta  12  and  13. 

Summary 

32.  The  effects  of  Plan  2 on  the  tide  heists  throughout  the  b€iy 
were  minimal.  The  meocimiim  velocities  in  the  upper  and  lower  reaches  of 
the  channel  were  generally  reduced  slightly.  The  maximum  velocities 
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occiirring  at  locations  in  the  low  velocity  areas  (sta  3-8)  were  slightly 
increased  at  the  bottom  depth  in  the  flood  direction.  Overall,  signifi- 
cant changes  in  percent  total  flow  downstream  were  minimal,  but  the 
direction  of  predominant  flow  on  the  surface  was  reversed  at  sta  3 and  U. 
There  was  no  change  in  salinity  intrusion  length  up  the  Mobile  River. 
Salinities  generally  were  reduced  east  of  the  channel  in  lower  and  cen- 
tral bay  and  on  the  surface  along  the  bay  portions  of  the  channel. 
Salinities  generally  were  increased  in  the  entrance  to  Mississippi  Sound 
and  on  the  bottom  of  the  channel. 

Plan  3 


33.  Plan  3 consisted  of  the  proposed  50-  by  500-ft  main  navigation 
channel,  50-  by  500-ft  diagonally  aligned  Theodore  Ship  Channel  with  the 
Plan  ID  disposal  island,  and  the  disposal  island  configiirations  as  shown 
in  Figvire  5. 
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3^*.  The  effects  of  Plan  3 are  shown  in  Plates  10-12.  The  only 
significant  change  noted  is  the  decrease  in  range  at  State  Docks,  re- 
sulting from  the  lowering  of  high  water  by  about  0.2  ft  and  a lowering 
of  the  tidal  plane  at  Fowl  River  by  about  0.2  ft. 

C\u:rent  velocities 

35.  The  effects  of  Plan  3 on  current  velocities  are  illustrated 
in  Tables  1-22  and  Plates  13-22.  Plate  23  shows  the  effects  of  Plan  3 
on  the  percent  of  the  total  flow  downstream.  At  sta  2 (Tables  5 and  6 
and  Plate  iH),  the  maximum  siarface  ebb  velocity  was  decreased  from  2.0 
to  1.3  fps,  and  the  maximum  bottom  flood  velocity  was  decreased  from  1.9 
to  1.3  fps,  with  no  significant  changes  in  the  percent  of  total  flow 
downstream.  At  sta  3 (Tables  T and  8 and  Plate  15),  significant  in- 
creases were  noted  in  the  maximum  flood  and  ebb  velocities  on  the  sur- 
face from  1.2  to  1.8  fps  and  from  1.8  to  2.3  fps,  and  there  was  a de- 
crease in  the  percent  of  total  surface  flow  downstream  from  60.2  1^o  1+9 -2 
percent  (change  from  ebb-predominant  to  balanced  flow).  At  sta  1+ 

(Tables  9 and  10  and  Plate  l6),  the  maximum  surface  flood  and  ebb  veloc- 
ities were  increased  from  0.8  to  1.7  fps  and  from  0.9  to  2.2  fps.  On 
the  bottom  at  sta  1*  (Table  lO),  the  maximum  ebb  velocity  was  increased 
from  0.8  to  1.1+  fps,  with  corresponding  increase  in  the  percent  of  total, 
flow  downstream  from  19.1+  to  50.2  (a  change  from  flood-predominant  to 
balanced  flow).  At  sta  5 (Tables  11  and  12  and  Plate  17),  the  maximum 
bottom  flood  velocity  increased  from  0.6  to  1.2  fps.  The  only  signifi- 
cant change  at  sta  6 (Tables  13  and  lU  and  Plate  l8)  was  an  increase  in 
the  percent  of  total  flow  downstream  at  the  bottom  from  11.6  to  21.6  (a 
decrease  in  flood  predominance).  At  sta  7 (Tables  15  and  l6  and 
Plate  19),  the  percent  of  the  total  flow  downstream  on  the  surface  was 
decreased  from  31.6  to  l8.5  (an  increase  in  flood  predominance),  and 
the  maximtom  bottom  flood  velocity  was  increased  from  0.9  to  1.7  fps. 

At  sta  8 (Tables  17  and  l8  and  Plate  20),  a significant  increase  was 
noted  in  the  maximum  bottom  flood  velocity  from  l.U  to  2.1  fps,  wit’’ 
corresponding  decrease  in  the  percent  of  total  flow  downstream  from 
26.5  to  16.8  (an  increase  in  flood  predominsuice) . The  only  significant 


changes  at  sta  9 (Tables  19  and  20  and  Plate  21)  were  a decrease  in  the 
maximxjm  bottom  flood  velocity  from  l.^t  to  0.8  fps  and  a corresponding 
increase  in  the  percent  of  total  flow  downstream  from  39.6  to  U9.2  (a 
change  from  flood  predominance  to  b€Q.euiced  flow).  Sta  10  (Tables  21 
and  22  and  Plate  22)  showed  no  significsint  changes.  As  seen  in  Plate  23, 
the  only  cheinges  in  the  direction  of  flow  predominance  occurred  on  the 
siurface  of  sta  3,  where  ebb  predominance  was  changed  to  balanced  flow, 
and  on  the  bottom  at  sta  U and  9,  where  flood  predominance  was  changed 
to  balanced  flow. 

Salinities 

36.  The  effects  of  Plan  3 on  salinities  are  illustrated  in  Tables 
23-25  and  Plates  2U-29.  The  minimiun  surface  salinities  were  increased 
along  all  three  transects  (Plate  2k)  with  the  largest  change  being  5.6 
ppt  at  sta  M-16.  Changes  in  the  minimum  bottom  salinities  generally 
were  small  and  random  (Plate  25),  although  significant  decreases  oc- 
curred along  the  lower  transect  east  of  the  cheinnel  at  sta  M-5  (^.5  ppt) 
and  M-l8  (4.0  ppt ) . 

37 . The  average  surface  salinities  were  increased  along  the  I'pper 
transect  (Plate  26)  with  the  largest  increase  occurring  at  sta  M-6 
(2.5  ppt).  Changes  on  the  central  and  lower  transects  were  generally 
small  and  random,  although  there  was  reduction  in  salinities  of  1.5  ppt 
along  the  lower  transect  on  the  east  side  of  the  navigation  channel  at 
sta  M-5  and  M-l8.  The  average  bottom  salinities  were  increased  at 

sta  M-6  (2.0  ppt)  and  decreased  about  2.0  ppt  at  all  stations  along  the 
central  transect  (Plate  27).  Along  the  lower  transect,  the  average 
bottom  salinities  were  decreased  about  3.0  ppt  on  the  east  side  of  the 
navigation  channel  (sta  M-5  and  M-l8). 

38.  The  maximum  siirface  salinity  was  increased  about  3.5  ppt 
(Plate  28)  at  sta  M-6  along  the  upper  transect,  while  there  were  gen- 
eral reductions  in  the  maximum  surface  s€d.inities  6d.ong  the  central 
transect  (3.0  ppt  at  sta  M-9)  and  east  of  the  channel  on  the  lower 
transect  (2.0  ppt  at  sta  M-l8  and  3.0  ppt  at  sta  M-5).  The  maximum 
bottom  salinity  was  increased  about  U.O  ppt  (Plate  29)  at  sta  M-6  along 
the  upper  transect,  while  there  was  a significant  decrease  in  salinities 
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along  the  central  and  lower  transects  (greatest  change  of  h.O  ppt  at 
sta  M-9 ) . 

39.  Maximum,  average,  ajid  minimum  salinities  at  all  U6  stations 
sampled  are  presented  in  Tables  23-25.  Surface  salinities  generally 
were  reduced  in  the  main  channel  in  the  bay  and  in  lower  bay  (including 
Bon  Secour  Bay)  east  of  the  channel,  whereas  they  were  increased  in 
upper  bay  (except  at  M-1,  the  uppermost  station),  in  the  entrance  to 
Mississippi  Soiond,  and  west  of  the  channel  in  central  bay  (only  for  mini- 
mum salinities).  Bottom  salinities  generally  were  decreased  in  lower 

f 

and  central  bay,  but  were  increased  in  the  main  channel  in  the  extreme 
upper  bay  and  the  Mobile  area.  Surface  and  bottom  salinities  were  de- 
creased at  about  twice  as  many  stations  as  they  were  increased.  The 
extent  of  salinity  intrusion  in  the  main  channel  was  slightly  reduced 
as  seen  by  the  reduction  in  maximum  bottom  salinity  at  sta  13. 

1 

Summary  | 

UO.  The  effects  of  Plan  3 on  tide  heights  throughout  the  bay  were  I 

minimal.  Some  maximum  velocities  were  decreased  in  the  high-velocity 
region  of  the  lower  reach  of  the  channel.  In  the  low-velocity  region  of 
the  channel  (sta  3-8),  the  bottom  maximum  flood  velocities  generally 
were  increased.  Maximim  velocities  of  sta  3 and  U adjacent  to  the  large 
oval  disposal  island  were  increased.  Other  than  at  sta  1*,  changes  in 
percent  of  total  flow  downstream  were  minimal.  Surface  salinities  gen- 
erally were  reduced  in  lower  bay  and  increased  in  upper  bay,  while 
bottom  salinities  were  reduced  in  lower  and  central  bay.  The  upstream 
extent  of  saltwater  intrusion  in  Mobile  River  was  reduced  slightly. 

i 


Plan  U 


Ul.  Plan  k consisted  of  the  proposed  50-  by  500-ft  main  navigation 
channel,  50-  by  500-ft  diagonally  aligned  Theodore  Ship  Channel  with 
the  Plan  ID  disposal  island,  and  the  disposed  islemd  configuration  as 
shown  in  Figure  6. 

Tides 

1*2.  The  effects  of  Plan  U are  shown  in  Plates  30-32.  The  only 
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Fig\ire  6.  Elements  of  Plan 

significant  changes  noted  are  the  decrease  in  range  at  State  Docks,  re- 
sulting from  the  lowering  of  high  water  by  about  0.3  ft  and  a lowering 
of  the  tidal  plane  at  Fowl  River  by  about  0.2  ft. 

Current  velocities 

1*3.  The  effects  of  Plan  U on  current  velocities  are  illustrated 
in  Tables  1-22  and  Plates  33-^2.  Plate  1*3  shows  the  effects  of  Plan  U 
on  the  percent  of  the  total  flow  downstream.  At  sta  2 (Tables  5 and  6 
and  Plate  3**),  the  maximum  surface  ebb  velocity  was  decreased  from  2.0 
to  1.0  fps,  and  the  maximum  bottom  flood  velocity  was  decreased  from  1.9 
to  l.U  fps,  with  no  significant  changes  to  the  percent  of  total  flow 
downstream.  At  sta  3 (Tables  7 and  8 and  Plate  35),  an  increase  was 
noted  in  the  maximvun  flood  velocity  on  the  surface  from  1.2  to  1.8  fps, 
with  corresponding  decrease  in  the  percent  of  the  toted,  flow  downstream 
from  60.2  to  1*9.8  percent  (a  reduction  in  ebb  predominance).  At  sta  1* 
(Tables  9 and  10  and  Plate  36),  the  maximum  surface  flood  and  ebb  veloci- 
ties were  increased  from  0.8  to  2.0  fps  and  from  0.9  to  1.8  fps,  with 
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a decrease  in  percent  of  total  flow  downstream  from  62.1  to  5^.3  (a 
reduction  in  ebb  predominance).  On  the  bottom  at  sta  h (Table  10),  the 
maximum  flood  velocity  was  increased  from  1.1*  to  1.8  fps,  eind  the  maxi- 
mum ebb  velocity  was  increased  from  0.8  to  l.U  fps,  with  corresponding 
increase  in  percent  of  total  flow  downstream  from  19.1*  to  UU.9  (a  reduc- 
tion in  flood  predominance).  At  sta  5 (Tables  11  and  12  emd  Plate  37), 
the  maximum  surface  flood  velocity  was  increased  from  0.8  to  1.1  fps, 
with  corresponding  decrease  in  percent  of  total  flow  downstream  from 
6l.O  to  51-8  (a  reduction  in  ebb  predominamce) . The  most  significant 
change  at  sta  6 (Tables  13  and  lU  and  Plate  38)  was  an  increase  in  the 
percent  of  total  flow  downstream  at  the  bottom  from  11.6  to  29.9  (a 
reduction  in  flood  predominance).  At  sta  7 (Tables  15  and  l6  and 
Plate  39 )»  the  msocimum  surface  ebb  velocity  was  increased  from  0.6  to 
1.3  fps,  with  only  a very  slight  corresponding  increase  in  percent  of 
total  flow  downstream.  On  the  bottom,  the  maximum  flood  velocity  was 
increased  from  0.9  to  1.6  fps,  the  maximum  ebb  was  decreased  from  0.8 
to  O.U,  and  the  corresponding  reduction  in  percent  of  flow  downstream 
was  from  29.**  to  11.2  (an  increase  in  flood  predominance).  At  sta  8 
(Tables  17  and  l8  and  Plate  Uo),  an  increase  was  noted  in  the  maximum 
bottom  flood  velocity  from  1.1*  to  1.9  fps,  with  corresponding  decrease 
in  percent  of  total  flow  downstream  from  26.5  to  17.6  (an  increase  in 
flood  predomineuice).  The  only  significant  changes  at  sta  9 (Tables  19 
and  20  and  Plate  1*1 ) were  a decrease  in  the  maximvim  bottom  flood  veloc- 
ity from  1.1*  to  0.6  fps,  with  corresponding  increase  In  percent  of  total 
flow  downstream  from  39.6  to  59-9  (change  from  flood  to  ebb  predominance). 
At  sta  10  (Tables  21  and  22  and  Plate  1*2),  maximum  bottom  ebb  velocity 
was  decreased  from  0.8  to  0.1*  fps,  and  the  percent  of  flow  downstream  de- 
creased from  1*6.6  to  37.3  percent  (an  increase  in  flood  predominance). 

As  seen  in  Plate  1*3,  the  direction  of  predominant  flow  was  reversed 
only  on  the  bottom  at  sta  9.  although  surface  ebb  predominance  at  sta  3 
was  chcmged  to  almost  exactly  balanced  flow. 

Salinities 

1*1*.  The  effects  of  Plan  1*  on  salinities  are  illustrated  in  Tables 
23-25  and  Plates  1*1*-1*9.  The  minimum  surface  salinities  were  increased 
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along  all  three  transects  (Plate  UU)  with  the  largest  chsmge  being  6.0 
ppt  at  Eta  M-6.  The  minimum  bottom  salinities  were  increased  about 
2.5  ppt  at  sta  M-6  (Plate  ^5)  but  were  unchanged  at  other  stations 
along  the  upper  transect.  Minimum  bottom  salinity  decreases  were  noted 
at  the  two  middle  stations  on  the  centreLl  transect  (1.5  PPt  at  sta  M-11 
to  3.0  ppt  at  sta  M-IO)  and  along  the  entire  lower  transect  varying  from 
0.9  ppt  at  sta  M-U  to  2.6  ppt  at  sta  M-5. 

1+5.  The  average  sxirface  salinities  were  increased  along  the  upper 
and  central  transects  (maximum  of  5.0  ppt  at  sta  M-6),  but  were  essen- 
tially unchanged  on  the  lower  transect  (Plate  46).  Average  bottom  salin- 
ities (Plate  Ut)  were  increased  at  M-6  (3.0  ppt)  but  were  unchanged  at 
other  stations  along  the  upper  transect.  Average  bottom  salinities  were 
decreased  about  2-3  ppt  on  the  central  transect  (except  there  was  essen- 
tially no  change  at  the  easternmost  station)  and  east  of  the  channel 
on  the  lower  transect  (1.5  ppt  at  sta  M-5  and  2.0  ppt  at  sta  M-l8). 

46.  The  meixlmim  surface  salinity  was  increased  about  4.0  ppt 
(Plate  48)  at  sta  M-6  but  was  unchanged  at  the  two  outer  stations  on 
the  upper  transect.  There  was  a noticeable  decrease  in  the  maximum  sur- 
face salinities  along  the  central  treinsect  (2.0  ppt  at  sta  M-10)  and  on 
the  east  side  of  the  navigation  channel  along  the  lower  transect  (2.0 
ppt  at  sta  M-5  and  M-l8).  The  maximum  bottom  salinity  was  increased 
about  4.0  ppt  (Plate  49)  at  sta  M-6  but  was  unchanged  at  other  stations 
along  the  upper  transect.  There  was  a significant  decrease  in  salini- 
ties along  the  central  transect  (3.4  ppt  at  sta  M-IO)  and  on  the  east 

of  the  navigation  chEUUiel  on  the  lower  tremsect  (1.7  ppt  at  sta  M-l8). 

47.  Maximum,  average,  and  minimum  salinities  at  all  46  stations 
sampled  are  presented  in  Tables  23-25.  Surface  salinities  generally 
were  decreased  in  the  navigation  channel  up  to  about  the  Theodore  Ship 
Channel  (except  that  maximum  salinities  were  unchanged)  Euid  in  lover 
bay  (except  that  minimum  salinities  west  of  the  channel  were  increased). 
In  central  bay,  maximum  surface  salinities  were  reduced,  but  minimum 
siirface  salinities  were  increased.  Surface  salinities  were  increased  in 
upper  bay.  Bottom  sELlinities  were  reduced  in  lower  bay  (except  that 
minimum  salinities  vest  of  the  channel  were  Increased).  Maxlnnim  and 
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average  bottom  salinities  in  central  bay  were  reduced,  but  minimum  sa- 
linities were  increased.  Upper  bay  bottom  salinities  were  increased. 

The  number  of  stations  that  showed  reduced  salinities  was  about  equal 
to  those  showing  increases  for  maximum  and  average  salinity  at  the  siir- 
face  and  maximum  bottom  salinity.  There  were  more  than  twice  as  many 
reductions  as  there  were  decreases  for  average  and  minimum  salinity,  but 
the  reverse  was  true  for  minimum  surface  salinity.  The  extent  of  salt- 
water intrusion  was  reduced  slightly,  as  seen  by  the  maximum,  average, 
and  minimum  salinities  at  sta  12  and  13. 

Summary 

U8.  The  effects  of  Plan  U on  tide  heights  throxighout  the  bay  were 
minimal.  The  maximum  velocities  occurring  during  a tidal  cycle  gener- 
ally were  increased  in  the  low-velocity  region  (sta  3-8)  of  the  channel. 
Increases  in  the  flood  direction  were  more  prevalent  than  in  the  ebb. 
Maximum  velocities  at  sta  U adjacent  to  the  large  disposal  island  were 
increased  in  both  flood  and  ebb  directions  at  the  surface  and  at  the 
bottom.  Maximum  velocities  for  the  higher  velocity  regions  of  the  chan- 
nel (sta  1,  2,  9,  and  10)  were  decreased.  The  percent  total  flow  down- 
stream was  not  significantly  eiltered  at  most  locations  in  the  channel. 
Sta  3 and  U showed  reductions  in  percent  total  flow  downstream  at  the 
surface.  Sta  U and  9 showed  substantial  increases  in  percent  total 
flow  downstream  at  the  bottom.  The  minimum  salinities  occurring  during 
a tidal  cycle  were  generally  increased  throughout  the  bay  on  the  sur- 
face, except  that  they  were  reduced  in  Bon  Secour  Bay.  The  bottom  depth 
minimum  salinities  were  increased  in  the  upper  and  central  bay  and  were 
reduced  in  Bon  Secour  Bay.  The  average  salinities  tended  to  be  in- 
creased in  the  upper  bay  and  reduced  in  the  central  and  lower  beiy.  Max- 
imum salinity  changes  were  similar  to  those  of  the  average  salinity 
changes.  There  was  only  a small  reduction  in  the  length  of  salinity 
intrusion  up  the  Mobile  River. 

Plan  5 

U9.  Plan  5 consisted  of  the  proposed  50-  by  500-ft  main  naviga- 
tion channel,  50-  by  500-ft  diagonally  aligned  Theodore  Ship  Channel 
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j with  the  Plan  ID  disposal  island,  and  the  disposal  island  configuration 

! as  shown  in  Figure  T. 

j Tides 

j 50.  The  effects  of  Plan  5 are  shown  in  Plates  30-32.  The  only- 

significant  changes  noted  were  the  decrease  in  range  at  State  Docks, 
resulting  from  the  lowering  of  high  water  by  about  0.3  ft  and  a lower- 
j ing  of  the  tidal  pleuie  by  about  0.2  ft  at  Fowl  River  eind  State  Docks. 

Current  velocities 

51.  The  effects  of  Plan  5 on  current  velocities  are  illustrated 
in  Tables  1-22  and  Plates  33-^2.  Plate  U3  shows  the  effects  of  Plan  5 
on  the  percent  of  the  total  flow  downstream.  At  sta  2 (Tables  5 and  6 
and  Plate  3^),  the  maximum  surface  ebb  and  flood  velocities  were  de- 
creased from  2.0  to  1.3  fps  and  from  2.3  to  1.9  fps,  and  the  maximum 
bottom  flood  velocity  was  decreased  from  1.9  to  1.3  fps,  with  no  signif- 
icant changes  to  the  percent  of  total  flow  downstream.  At  sta  3 
(Tables  7 and  8 and  Plate  35),  a significant  increase  was  noted  in  the 
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majcimum  flood  velocity  on  the  surface  from  1.2  to  1.7  fps,  with  corre- 
sponding decrease  in  the  percent  of  total  flow  downstream  from  60.2  to 
U9.2  (change  from  ebb  predominance  to  about  balanced  flow).  On  the 
bottom  at  sta  3,  the  maximum  flood  velocity  was  increased  from  1.0  to 
l.U  fps,  with  corresponding  decrease  in  the  percent  of  total  flow  down- 
stream from  27.3  to  17.**  (an  increase  in  flood  predominance).  At  sta  U 
(Tables  9 and  10  and  Plate  36),  the  maximum  surface  flood  and  ebb  veloc- 
ities were  increased  from  0.8  to  1.6  fps  and  from  0.9  to  2.0  fps  with 
essentially  no  change  in  percent  of  total  flow  downstream.  On  the  bot- 
tom at  sta  4 (Table  10),  the  maximum  ebb  velocity  was  increased  from 
0.8  to  1.3  fps,  with  corresponding  increase  in  percent  of  total  flow 
downstream  from  19.4  to  45.7  (a  reduction  in  flood  predominance).  The 
only  significant  change  at  sta  5 (Tables  11  and  12  and  Plate  37)  was  an 
increase  in  the  surface  flood  maximum  from  0.6  to  1.1  fps.  The  only 
significemt  change  at  sta  6 (Tables  13  and  l4  and  Plate  38)  was  an  in- 
crease in  the  percent  of  total  flow  downstream  at  the  bottom  from  11.6 
to  27.9  (a  reduction  in  flood  predominance).  At  sta  7 (Tables  15  and  I6 
and  Plate  39),  the  maximum  sxirface  ebb  and  maximum  bottom  flood  veloci- 
ties were  increased  from  0.6  to  1.1  fps  and  0.9  to  1.6  fps,  with  a de- 
crease in  the  bottom  percent  of  total  flow  downstream  from  29.4  to  16.4 
(an  increase  in  flood  predominance).  At  sta  8 (Tables  17  and  I8  and 
Plate  40),  there  was  a decrease  in  percent  of  total  flow  downstream  from 
26.5  to  16.4  (an  increase  in  flood  predominance).  At  sta  9 (Tables  19 
and  20  and  Plate  4l),  the  maximum  surface  flood  and  ebb  velocities  were 
decreased  from  1.0  to  0.2  and  from  2.1  to  1.3  fps,  with  corresponding 
increase  in  the  percent  of  total  flow  downstream  fr<an  68.3  to  77.9  (an 
Increase  in  ebb  predominemce).  On  the  bottom  at  sta  9,  the  maximum 
flood  and  ebb  velocities  were  decreased  from  1.4  to  0.5  fps  and  1.0  to 
0.3  fps,  with  corresponding  decrease  in  percent  of  total  flow  downstream 
from  39*6  to  26.3  (increased  flood  predominance).  Sta  10  (Tables  21  and 
22  and  Plate  42)  showed  no  significant  changes.  As  seen  in  Plate  43, 
the  only  location  where  the  predominant  direction  of  flow  was  reversed 
was  on  the  bottom  at  sta  10,  where  a very  slight  flood  predominance  was 
changed  to  ebb  predominance. 
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Salinities 


52.  The  effects  of  Plan  5 on  salinities  are  illustrated  in  Tables 
23-25  and  Plates  UU-U9.  The  minimm  surface  salinities  were  increased 
along  all  three  transects  (Plate  UU),  except  at  the  easternmost  station 
on  the  lower  and  central  transects  and  the  station  Just  east  of  the 
channel  on  the  upper  transect.  The  largest  increases  of  minimum  sur- 
face salinities  on  each  transect  were  5-7  ppt  at  sta  M-7  (upper),  5-7 
ppt  at  sta  M-10  (central),  and  6.1  ppt  at  sta  M-5  (lower).  The  minimum 
bottom  salinities  were  increased  about  2.5  Ppt  at  sta  M-6  but  were  es- 
sentially unchanged  at  other  stations  eilong  the  upper  transect.  Mini- 
mum bottom  salinities  along  the  centreil  transect  were  decreased  only  at 
the  two  middle  stations  (2.0  ppt  at  sta  M-12  and  3.0  ppt  at  sta  M-IO), 
and  they  were  decreased  along  the  lower  transect  varying  from  0.2  ppt 
at  sta  M-16  to  3.2  ppt  at  sta  M-l8. 

53.  The  average  surface  salinities  along  the  upper  and  central 
transects  were  increased  by  maximums  of  2.8  ppt  at  sta  M-2  and  1.7  ppt 
at  sta  M-11  (Plate  U6).  Along  the  lower  transect,  the  average  surface 
salinities  were  essentially  unchanged.  The  average  bottom  salinities 
were  increased  at  sta  M-6  (3.0  ppt)  (Plate  ^7)  but  unchajiged  at  other 
stations  along  the  upper  transect,  but  they  were  decreased  along  the 
central  transect  varying  from  1.0  ppt  at  sta  M-12  to  a maximum  of  3.0 
ppt  at  sta  M-10  and  along  the  lower  transect  (maximum  change  of  2.6  ppt 
at  sta  M-15 ) . 

5**.  The  maximum  surface  salinities  were  increased  along  the  upper 
transect  varying  from  1.5  Ppt  at  sta  M-2  to  3.0  ppt  at  sta  M-6,  except 
there  was  no  change  near  the  east  bank  (Plate  U8).  Along  the  central 
transect,  maximum  salinities  were  decreased  varying  from  2.0  ppt  at 
sta  M-9  to  3.0  ppt  at  sta  M-12,  except  there  was  a slight  increase  Just 
east  of  the  channel.  Along  the  lower  transect,  the  maximum  salinities 
were  decreased  east  of  the  navigation  channel  (0.8  ppt  at  sta  M-l8  and 
1.8  ppt  at  sta  M-13).  The  maximum  bottom  salinity  (Plate  U9)  was  sig- 
nificantly increased  at  sta  M-6  (3.2  ppt),  but  there  was  no  general  pat- 
tern of  change  along  the  upper  transect.  A significant  decrease  in 
minimum  bottom  salinities  was  observed  along  the  central  transect 
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varying  from  1.5  PPt  at  sta  M-12  to  a maximum  of  3.0  ppt  at  sta  M-9  and 
east  of  the  channel  on  the  lower  transect  (1.6  ppt  at  sta  M-l8  and  1.9 
ppt  at  sta  M-5). 

55.  Maximum,  average,  and  minimum  salinities  at  all  h6  stations 
sampled  are  presented  in  Tables  23-25.  Reductions  in  surface  salinities 
were  more  scattered  than  for  most  other  plans,  but  they  occurred  in  the 
bay  portion  of  the  channel  and  in  lower  and  central  bay.  Surface  salin- 
ities were  increased  in  upper  bay,  and  random  increases  were  scattered 
throughout  the  bay,  particularly  minimum  values.  Bottom  salinities 
generally  were  decreased  or  \inchanged  in  lower  and  central  bay;  while 
Increases  were  limited  to  upper  beiy,  the  navigation  channel  from  Theo- 
dore Ship  Channel  to  Mobile,  and  the  entrance  to  Mississippi  Sotmd.  The 
number  of  increases  smd  decreases  in  salinities  was  about  the  same  on 
the  surface;  however,  there  were  many  more  decreases  than  increases  of 
minimum  and  average  salinities  on  the  bottom  and  more  increases  of  maxi- 
mum bottom  salinity  than  reductions.  The  extent  of  saltwater  intrusion 
in  Mobile  River  was  essentially  unchanged,  as  seen  by  maximum,  average, 
and  mlnlmvun  salinities  at  sta  12  and  13. 

Summary 

56.  The  effects  of  Plem  5 on  tide  heights  throughout  the  bay  were 
minimal.  The  msocimum  velocities  occurring  in  the  low  velocity  regions 
(sta  3-8)  showed  scattered  increases,  mostly  in  the  flood  direction. 
Also,  maximum  velocities  of  sta  3 and  1*  adjacent  to  the  large  oval  dis- 
posal islemd  were  increased.  The  higher  velocity  regions  (sta  1,  2,  9, 
and  10),  particularly  sta  9,  were  reduced  in  maximum  velocities.  There 
was  no  change  in  percent  total  flow  downstream  at  the  lower  stations 
(sta  1 and  2).  However,  adjacent  to  the  disposal  island,  sta  3 and  k 
decreased  in  percent  total  flow  downstream  on  the  surface,  and  sta  U in- 
creased in  percent  total  flow  downstream  on  the  bottom.  The  bottom 
depth  tended  to  increase  in  flood  predominance  in  the  upper  peurt  of  the 
bay.  The  direction  of  predominant  flow  was  reversed  from  flood  to  ebb 
at  the  bottom  of  sta  9 and  was  changed  from  ebb  to  baleuiced  flow  at 

sta  3.  The  minimum  salinity  occ\irring  during  a tidail  cycle  generally 
was  Increased  throughout  the  beiy  on  the  surface.  The  bottom  minimum 


saLlinities  were  increased  in  the  upper  bay  and  reduced  in  the  lower  and 
central  areas  of  the  bay.  The  average  salinities  tended  to  be  increased 
in  the  upper  bay  and  decreased  in  the  lower  and  central  bay.  The  maxi- 
mum sad-inities  were  increased  in  the  upper  bay  and  decreased  or  un- 
changed in  central  and  lower  bay.  The  salinity  intrusion  length  up  the 
Mobile  River  showed  a miKor  decrease. 


Plan  6 


57.  Plan  6 consisted  of  the  proposed  50-  by  500-ft  main  navigation 
channel,  50-  by  500-ft  diagonally  aligned  Theodore  Ship  Channel  with  the 
Plan  ID  disposal  island,  and  the  disposal  isleind  configuration  as  shown 
in  Figure  8. 

Tides 

58.  The  effects  of  Plan  6 are  shown  by  comparison  of  base  and 
plan  test  measurements  presented  in  Plates  30-32.  The  only  significant 
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Figure  8.  Elements  of  Plan  6 


change  noted  is  the  decrease  in  range  at  State  Docks  resulting  from  the 
lowering  of  high  water  by  about  0.2  ft  6Uid  a lowering  of  the  tidal  plane 
by  about  0.2  ft  at  Fowl  River. 

Current  velocities 

59.  The  effects  of  Plan  6 on  current  velocities  are  illustrated 
in  Tables  1-22  and  Plates  33-^''.  The  effects  of  Plein  6 on  the  percent 
of  the  total  flow  downstream  are  illustrated  in  Plate  U3.  At  sta  2 
(Tables  5 and  6 and  Plate  3^*),  the  maximum  svurface  flood  and  ebb  veloci- 
ties were  decreased  from  2.3  to  1.9  and  2.0  to  1.3  fps,  but  flow  pre- 
dominance was  \inchanged.  The  maximiun  bottom  flood  velocity  at  sta  2 
was  decreased  from  1.9  to  1.3  fps,  but  there  was  only  a minor  reduction 
in  flood  predominance.  At  sta  3 (Tables  T and  8 and  Plate  35),  increases 
were  noted  in  the  maximum  flood  velocities  on  the  surface  from  1.2  to 
1.6  and  on  the  bottom  from  1.0  to  l.U  fps,  with  corresponding  decreases 
in  the  percent  of  total  flow  downstream  from  60.2  to  1*6.9  (cheinge  from 
ebb  to  a slight  flood  predominance)  on  the  surface.  At  sta  1*  (Tables 
9 and  10  and  Plate  36),  the  maximum  siirface  flood  and  ebb  velocities 
were  increased  from  0.8  to  1.7  fps  and  from  0.9  to  2.0  fps,  with  no 
change  in  percent  of  total  flow  downstream.  At  sta  *♦  (Table  10 ),  the 
maximum  bottom  ebb  velocity  was  increased  from  0.8  to  1.5  fps  with  cor- 
responding increase  in  the  percent  of  total  flow  downstream  from  19.1* 
to  51.3  (flood  predominance  changed  to  a slight  ebb  predominance).  At 
sta  5 (Tables  11  and  12  and  Plate  37)  the  duration  of  ebb  flow  was  re- 
duced by  almost  foxir  hours  which  caused  a decrease  in  the  surface  per- 
cent of  total  flow  downstream  from  6l.O  to  3l*.7  (change  from  ebb  to 
flood  predominEince) . The  only  significant  cheinge  at  sta  6 (Tables  13 
and  ll*  and  Plate  38)  was  &n  increase  in  the  percent  of  total  flow  down- 
stream at  the  bottom  from  11.6  to  29.3  (a  reduction  in  flood  predomi- 
nance). At  sta  7 (Tables  15  and  l6  and  Plate  39) » the  duration  of  sur- 
face ebb  flow  was  reduced  by  almost  five  hours,  with  a corresponding 
decrease  in  the  percent  of  total  flow  downstream  from  31.6  to  12.8  (an 
increase  in  flood  predominance).  On  the  bottom  at  sta  7 (Table  l6), 
the  maximum  flood  velocity  was  increased  from  0.9  to  1.6  fps,  and  the 
maximum  ebb  velocity  was  decreased  from  0.8  to  0.3  fps,  with 
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corresponding  decrease  in  the  percent  of  total  flow  downstream  from 
29.^  to  12.8  (an  increase  in  flood  predominance).  The  only  significant 
change  at  sta  8 (Tables  IT  and  18  and  Plate  i»0)  was  an  increase  in  the 
maximum  bottom  flood  velocity  from  l.U  to  1.8.  At  sta  9 (Tables  19  and 
20  and  Plate  1*1),  there  was  a decrease  in  maximum  surface  ebb  velocity 
from  2.1  to  1.5  fps  and  a decrease  in  maximum  bottom  flood  velocity  from 
1.1*  to  0.9  fps,  although  the  flow  predominance  was  not  changed  at  either 
depth.  Sta  10  (Tables  21  and  22  and  Plate  U2)  showed  only  slightly  in- 
creased siirface  ebb  velocity  (2.3  to  2.7  fps).  As  seen  in  Plate  1*3,  the 
direction  of  flow  predominance  was  reversed  from  ebb  to  flood  on  the  sur- 
face at  sta  6 and  was  changed  to  essentially  balanced  flow  on  the  sur- 
face at  sta  3 and  on  the  bottom  at  sta  1*. 

Salinity 

60.  The  effects  of  Plein  6 on  salinities  are  illustrated  in  Tables 
23-25  and  Plates  1*1*-1*9.  The  minimum  surface  salinities  were  increased 
substantially  along  all  three  transects , except  that  there  was  essen- 
tially no  cheinge  at  the  easternmost  station  on  each  transect  (Plate  1*1+) . 
The  largest  increases  on  each  transect  were  1*.7  ppt  at  sta  M-7,  5«1  ppt 
at  sta  M-10,  and  U.l*  ppt  at  sta  M-5.  The  minimxim  bottom  salinities  were 
increased  about  2.0  ppt  at  sta  M-8  (Plate  1*5)  but  were  decreased 
slightly  at  other  stations  along  the  upper  transect.  Decreases  in  mini- 
mum bottom  salinity  were  noted  along  the  central  transect  varying  from 
1.0  ppt  at  sta  M-9  to  3.0  ppt  at  sta  M-10  (except  there  was  no  change  at 
the  easternmost  station),  and  decreases  were  noted  along  the  lower  tran- 
sect varying  from  1.0  ppt  at  sta  M-1*  and  M-I6  to  3.5  ppt  at  sta  M-5. 

61.  The  average  surface  sfilinities  were  increased  along  the  upper 
transect  varying  from  1.0  ppt  at  sta  M-7  to  3.0  ppt  at  sta  M-6  (Plate  1*6), 
but  were  essentieO-ly  uncheuiged  on  the  central  and  lower  transects. 

Average  bottom  salinities  (Plate  1*7)  on  the  upper  transect  were  essen- 
tially vmchanged,  except  for  a 3.0-ppt  increase  at  sta  M-8.  Average 
bottom  salinities  were  decreased  along  the  central  transect  varying  from 
0.5  ppt  at  sta  M-12  to  a maximiim  of  3.8  ppt  at  sta  M-10  and  along  the 
lower  transect  varying  from  0.3  ppt  at  sta  M-I6  to  2.6  ppt  at  sta  M-5. 

62.  The  maximum  surface  salinities  were  increased  along  the  upper 
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transect  varying  from  1.0  ppt  at  sta  M-7  to  2.1  ppt  at  sta  M-2  and  M-8 
(Plate  U8).  Along  the  central  transect,  the  maximum  surface  salinities 
were  decreased  varying  from  2.0  ppt  at  sta  M-9  to  U.O  ppt  at  sta  M-12, 
except  that  there  was  no  change  immediately  east  of  the  channel.  Along 
the  lower  transect  there  were  decreases  in  maximum  salinities  varying 
from  1. 6-2.0  ppt  at  sta  M-l6,  M-5,  and  M-l8,  whereas  there  were  in- 
creases of  0.5  and  1.5  ppt  at  sta  M-1*  aind  M-l6.  The  maximum  "bottom 
salinities  along  the  upper  transect  were  decreased  2.2  ppt  at  sta  M-6 
and  increased  2.9  ppt  at  sta  M-8  (Plate  ^9).  Along  the  central  transect, 
the  maximum  bottom  salinities  were  decreased  varying  fn^m  1.6  ppt  at 
sta  M-12  to  a maximum  of  3.9  PP"t  at  sta  M-10.  Along  the  lower  transect, 
the  maximum  bottom  salinities  were  decreased  2.5,  l.T,  and  1.2  ppt  at 
sta  M-15,  M-5,  and  M-l8  but  increased  slightly  at  sta  M-l6. 

63.  Maximum,  average,  and  minimum  salinities  at  all  I46  stations 
sampled  are  presented  in  Tables  23-25.  Minimiom  surface  salinities  were 
increased  in  upper  bay  and  the  west  side  of  central  and  lower  bay,  while 
salinity  decreases  were  limited  to  the  eastern  side  of  lower  and  central 
bay  and  the  mouth  of  Mississippi  Sound.  Maximxam  and  average  surface 
salinities,  on  the  other  hand,  were  decreased  throughout  lower  and  cen- 
tral bay  and  in  the  bay  portion  of  the  navigation  channel  but  increased 
in  upper  bay.  At  the  mouth  of  Mississippi  Sound,  average  surface  sa- 
linities were  decreased  but  maximum  surface  salinities  were  increased. 
There  was  considerably  less  variation  among  maximum,  average,  end  mini- 
mum salinities.  They  were  all  decreased  throughout  lower  and  central 
bEiy,  while  increases  were  limited  to  a few  stations  in  upper  bay  and  in 
the  navigation  channel  from  Theodore  Ship  Chemnel  to  Mobile.  At  the 
mouth  of  Mississippi  Sound,  minimvun  bottom  saJinities  were  reduced,  but 
maximxim  bottom  salinities  were  increased.  Decreased  surface  and  bottom 
salinities  (maximum,  average,  and  minimum)  occurred  at  about  two  to 
three  times  as  many  stations  as  showed  increases  (except  that  the  number 
was  the  same  for  minimm  surface  salinities).  The  extent  of  saltwater 
intrusion  was  reduced  somewhat  for  maximum  and  average  salinities  as  seen 
at  sta  13,  but  was  essentially  unchanged  for  minimxim  salinity  conditions 
as  seen  at  sta  12. 
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Summary 

6h.  The  effects  of  Plan  6 on  tide  heights  throughout  the  hay  were 
minimal.  The  maximum  velocities  in  the  high-velocity  areas  (sta  1,  2, 

9»  and  lO)  tended  to  be  decreased  slightly,  particularly  sta  2 and  9. 

The  low-velocity  region  (sta  3-8)  did  not  show  much  cheinge  in  maximiam 
velocity  except  close  to  the  large  disposal  island  (sta  3 and  4)  where 
maximum  velocities  were  increased.  The  upper  and  lower  reaches  of  the 
channel  did  not  change  in  percent  total  flow  downstream.  In  the  low- 
velocity  region,  the  surface  percent  total  flow  downstream  was  gener- 
ally reduced,  particularly  near  the  large  disposal  island  (sta  3, 
and  5);  in  fact,  the  predominant  direction  was  reversed  from  ebb  to 
flood  at  sta  3.  On  the  bottom,  however,  there  was  no  general  pattern 
of  predominance  change  nor  any  major  changes,  except  that  a strong  flood 
predominance  at  sta  1*  was  changed  to  balanced  flow.  The  minimm  salin- 
ity occiirring  in  a tidal  cycle  was  generally  increased  at  the  surface 
throughout  the  bay,  except  Bon  Secoiir  Bay  and  the  entrance  to  Missis- 
sippi Sound.  The  bottom  minimum  salinities  were  increased  at  some  sta- 
tions in  upper  bay,  but  decreased  in  the  rest  of  the  bay.  The  average 
and  maximm  salinities  generally  were  increased  at  some  stations  in  the 
upper  bay  and  reduced  in  the  central  and  lower  bays.  The  salinity  in- 
trusion length  up  the  Mobile  River  was  not  significantly  altered  for 
minimum  salinity  conditions,  but  was  reduced  slightly  for  maximum  and 
minimum  salinity  conditions. 


Plan  T 

65.  Plan  7 consisted  of  proposed  navigation  channel  enlargement 
with  no  disposal  islemds,  except  the  Plan  ID  Theodore  Ship  Channel  dis- 
posal island,  as  shown  in  Figure  9. 

Tides 

66.  As  shown  by  the  comparative  base  and  plan  tide  curves  in- 
cluded in  Plates  50-52,  tide  range  was  reduced  by  O.U  ft  at  Cedar  Point 
and  by  C)  2 ft  at  Great  Point  Clear;  also  the  tidal  plane  was  lowered  by 
about  0.2  ft  at  State  Docks  and  Fowl  River. 
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Figure  9*  Elements  of  Plan  7 


Cvirrent  velocities 


6T.  The  effects  of  Plan  7 on  current  velocities  are  illustrated 
in  Tables  1-22  and  Plates  53-62.  Plate  63  shows  the  effects  of  Plan  7 
on  the  percent  of  the  total  flow  downstream.  At  sta  2 (Tables  5 and  6 
and  Plate  5^),  the  maximum  bottom  flood  velocity  was  decreased  from  1.9 
to  1.1*  fps.  At  sta  1*  (Tables  9 and  10  and  Plate  56),  the  maximum  svir- 
face  flood  velocity  was  increased  from  0.8  to  1.3  fps  with  a corre- 
sponding decrease  in  the  percent  of  the  total  flow  downstream  from  62.1 
to  56.3  (a  reduction  in  ebb  predomineuice) . At  sta  5 (Tables  11  and  12 
and  Plate  57),  the  maximum  surface  flood  velocity  was  decreased  from 

0. 8  to  0.5  fps,  and  the  maximum  ebb  velocity  was  increased  from  1.0  to 

1. U  fps,  with  corresponding  increase  in  the  percent  of  the  total  flow 
downstream  from  6I.O  to  76.7  (an  increase  in  ebb  predominance).  At 
sta  7 (Tables  15  and  16  and  Plate  59),  the  maximum  bottom  ebb  velocity 
was  decreased  from  0.8  to  0.3  fps,  with  corresponding  decrease  in  the 
percent  of  the  total  flow  downstream  from  29.^  to  16.3  (an  Increase  in 
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i flood  predominance).  At  sta  8 (Tables  17  and  l8  and  Plate  6o),  there  was 

an  Increase  in  the  maximum  surface  flood  velocity  from  0.3  to  1.0  and  a 
decrease  in  the  maximian  ebb  velocity  from  2.h  to  1.5  fps,  with  corre- 
sponding decrease  in  the  percent  of  the  total  flow  downstream  from  91.5 
to  70.1  (a  decrease  in  ebb  predominance).  At  sta  9 (Tables  19  and  20 
and  Plate  6l),  the  maximum  surface  flood  and  ebb  velocities  were  de- 
creased from  1.0  to  0.5  fps  and  2.1  to  1.1  fps  with  no  change  in  flow 
predominance.  On  the  bottom  at  sta  9.  the  maximum  flood  velocity  was 
i decreased  from  l.U  to  0.9  fps.  Sta  10  (Tables  21  and  22  and  Plate  62) 

showed  no  significant  changes. 

Salinities 

68.  The  effects  of  Plan  7 on  salinities  are  illustrated  in  Tables 
23-25  and  Plates  6U-69.  The  minimum  surface  salinities  were  increased 
at  most  stations  along  all  three  transects  (Plate  6U),  varying  from  2.1 
ppt  at  sta  M-2  along  the  upper  transect  to  a majcimum  of  6.k  ppt  at  sta 
M-10  along  the  central  transect.  There  were  no  general  patterns  of 
changes  to  the  minimum  bottom  salinities;  the  largest  increase  occurred 
at  sta  M-6  (3.0  ppt)  along  the  upper  transect  (Plate  65),  while  the 
largest  decrease  was  at  sta  M-5  (‘3.5  Ppt)  on  the  lower  transect. 

69.  The  average  siirface  salinities  were  increased  along  the  upper 
transect  (Plate  66),  varying  from  2.3  ppt  at  sta  M-8  to  3.0  ppt  at  sta 
M-6.  The  most  significant  change  along  the  central  transect  was  an 
increase  in  salinities  of  3.^  ppt  at  sta  M-11.  The  most  significant 
changes  along  the  lower  transect  were  an  increase  of  3.**  ppt  at  sta  M-15 
and  a decrease  of  2.1  ppt  at  sta  M-U.  The  average  bottom  salinities 
were  increased  along  the  upper  transect,  varying  from  0.8  ppt  at  sta  M-8 
to  U.3  ppt  at  sta  M-6  (Plate  67).  The  two  westernmost  stations  on  the 
central  transect  had  decreases  in  average  bottom  salinities  at  sta  M-9 
(2.6  ppt)  and  sta  M-10  (3.0  ppt).  Along  the  lower  transect,  the  salin- 
ities were  decreased,  varying  from  0.5  ppt  at  sta  M-17  to  2.8  ppt  at 
sta  M-5. 

70.  The  maximum  surface  salinities  were  Increased  along  the  upper 
transect  varying  from  1.6  ppt  at  sta  M-8  to  5.2  ppt  at  sta  M-6  (Plate  68). 
I Along  the  central  transect,  there  was  a decrease  noted  at  sta  M-9 
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(3.3  ppt)  and  M-10  (U.U  ppt),  with  an  increase  of  2.5  ppt  at  sta  M-11. 
Along  the  lower  transect,  there  was  a significant  decrease  of  2.5  ppt 
at  sta  M-5,  while  the  other  stations  generally  had  only  slight  decreases. 
The  maximum  bottom  salinities  were  increased  along  the  upper  transect 
varying  from  2.0  ppt  at  sta  M-2  to  a maximum  of  ppt  at  sta  M-6 
(Plate  69).  Along  the  central  transect,  the  bottom  salinities  were  de- 
creased at  sta  M-9  (l+.U  ppt)  euid  M-10  (U.5  ppt),  while  along  the  lower 
tremsect  the  decrease  varied  from  0.8  ppt  at  sta  M-U  to  a maximxim  of  2.U 
ppt  at  sta  M-5. 

71.  Meiximum,  average,  and  minimum  salinities  for  all  U6  stations 
sampled  are  presented  in  Tables  23-25.  In  general,  surface  salinities 
were  increased  in  upper  bay  and  decreased  in  lower  bay,  although  the 
trend  in  lower  bay  was  weaker  for  minimum  salinities  than  for  the  other 
conditions.  In  central  bay,  maximum  surface  salinities  were  reduced, 
but  minimum  surface  salinities  west  of  the  channel  were  increased. 

Average  surface  salinities  were  reduced  along  the  main  channel  in  the 
bay,  but  the  trend  was  weaker  for  minimum  and  majcimum  salinities.  Bot- 
tom salinities  were  increased  in  upper  bay  (weaker  trend  than  for  sur- 
face salinities)  and  decreased  in  lower  bay.  In  central  bay,  maximum 
and  average  salinities  were  reduced.  In  general,  there  were  consider- 
ably more  stations  at  which  salinity  was  decreased  than  increased  (but 
not  double  the  number).  The  extent  of  saltwater  intrusion  in  the  chan- 
nel was  essentially  unchanged,  as  seen  from  bottom  salinities  at  sta  12 
and  13. 

Summary 

72.  The  effects  of  Plan  7 on  tide  heights  throughout  the  bay  were 
minimal..  The  maximum  velocities  were  not  chsmged  much  throughout  the 
channel  length.  Only  one  station  (sta  9)  in  the  higher  velocity  reaches 
had  reduced  maximum  velocities.  Other  than  a few  isolated  instances, 
the  percent  total  flow  was  not  severely  altered  throughout  the  channel. 
There  were  no  instances  in  which  the  direction  of  predominant  flow  was 
reversed,  and  the  most  significant  change  was  from  91.5  to  70.1  percent 
of  total  flow  downstream  at  the  surface  of  sta  8 (reduction  in  ebb  pre- 
dominance). Plan  7 was  the  only  plan  tested  that  did  not  generate  a 
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change  from  ebb-predominant  surface  flow  to  flood-predominant  or  bal- 
anced flow  at  sta  3,  which  was  located  adjacent  to  the  large  lower  bay 
disposal  area  in  all  plsuis  except  Plan  7.  Similarly,  Plans  2,  5,  and  T 
did  not  include  the  large  disposal  island  east  of  the  channel  near 
McDuffie  Island,  and  these  were  the  only  plans  that  did  not  change  the 
bottom  flood-predominant  flow  to  ebb-predominant  or  balanced  flow  at 
sta  9»  located  at  the  upstream  end  of  this  large  disposal  Island.  Other 
changes  in  flow  predominance  were  not  always  consistent  for  similar 
plans.  This  may  have  been  caused  by  inaccuracies  in  measuring  the  very 
low  velocities  throxighout  most  of  the  channel.  The  minimum  salinities 
occurring  during  a tidal  cycle  were  increased  on  the  surface  in  upper 
and  west  central  bay  but  reduced  in  lower  bay.  Bottom  minimum  salini- 
ties were  increased  in  the  upper  bay  and  were  reduced  in  lower  bay.  The 
average  salinities  on  the  surface  were  increased  in  the  upper  bay  and 
reduced  in  lower  bay.  The  bottom  average  salinities  were  increased  in 
the  upper  bay  and  generally  were  decreased  elsewhere  in  the  bay.  The 
maximum  salinities  were  significantly  increased  in  the  upper  bay,  re- 
duced in  the  central  bay  (particularly  west  of  the  main  navigation  chan- 
nel), and  reduced  in  the  lower  bay.  The  salinity  intrusion  length  up 
the  Mobile  River  was  not  significantly  altered  \inder  these  test 
conditions. 


Salinity  Effects  on  Oyster-Bed  Areas 

73.  Since  changes  in  salinities  in  some  localities  within  the  bay 
are  more  significant  than  in  others  with  regard  to  oyster  production, 
four  principal  investigation  areas  were  designated  to  facilitate  analy- 
sis of  the  effects  of  the  alternate  plans  on  salinity  patterns.  In 
Plate  70  the  limits  of  the  four  critical  areas  including  the  sampling 
stations  are  shown  as  follows:  (a)  area  1 (South  of  Channel)  with  sta 
M-9,  M-10,  and  M-25;  (b)  area  2 (Vfhitehouse ) with  sta  M-I4,  M-15,  M-I6, 
M-I9,  and  M-20;  (c)  area  3 (Cedar  Point)  with  sta  S-U,  S-7,  S-10,  S-12, 
and  S-lI»;  and  (d)  area  1*  (Klondike)  with  sta  M-11,  M-12,  M-13,  M-lU, 
and  M-2li.  Salinity  values  in  the  four  critical  oyster  areas  are  shown 
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in  Tables  26  and  27.  Table  27  shows  the  tidal-cycle  average  salinity 
vaJ-ues  occurring  in  each  area.  Values  are  given  for  surface  and  bottom 
depths  as  well  as  the  depth-averaged  salinity  values  for  base  and  all 
seven  plans.  The  differences  between  these  values  for  a particular  plan 
and  the  corresponding  base  values  also  are  shown.  A value  that  shows 
no  greater  than  0.5-ppt  difference  relative  to  base  is  considered  an  in- 
significant change. 

7^.  As  far  as  oyster  production  is  concerned,  salinity  changes 
occurring  at  the  bottom  depth  are  more  importeuit  than  surface  or  depth- 
averaged  salinity  changes.  For  the  bottom  depth,  a noticeable  decrease 
in  average  salinity  relative  to  base  occurs  for  all  plans  in  areas  1 
(South  of  Channel),  2 (Whitehouse) , and  U (Klondike).  In  area  1,  the 
decrease  varies  from  a minimum  of  0.6  ppt  for  Plan  1 to  as  much  as  3.3 
ppt  for  Plan  6.  The  average  salinity  decrease  in  bottom  salinity  for 
area  2 was  not  quite  as  severe,  varying  from  insignificant  or  no  change 
for  Plans  2,  3,  and  7 to  as  much  as  0.9  ppt  for  Plans  5 and  6.  The 
average  bottom  salinity  changes  for  each  plan  relative  to  base  at  area  3 
were  an  increase  in  salinity  of  0.7  PPt  for  Plans  2,  3,  and  5 and  a 
decrease  of  0.8  ppt  for  Plan  6;  all  other  plans  resulted  in  only  in- 
significant changes.  Area  k had  variations  in  average  bottom  salinity 
reductions  compared  with  base  from  as  little  as  0.8  ppt  for  Plan  7 to 
as  much  as  3.1  ppt  for  Plan  2. 

75.  Unlike  the  average  bottom  salinities  in  these  critical  areas, 
average  surface  salinity  did  not  seem  to  follow  any  consistent  pattern. 
Average  surface  salinities  relative  to  base  for  area  1 were  increased 
1.7  ppt  for  Plans  1 and  2 and  increased  0.7  ppt  for  Plan  5,  whereas  all 
other  plans  exhibited  an  insignificant  difference.  Area  2 had  decreases 
in  aversige  surface  salinity  compared  with  base  of  1.1  ppt  for  Pleui  1, 

0.9  ppt  for  Plan  0.0  ppt  for  Plan  5,  and  0.7  ppt  for  Plan  6;  while  all 
other  plans  showed  insignificant  changes.  Average  surface  salinities 
in  area  3 relative  to  base  were  increased  1.0  ppt  by  Plan  2 and  0.6  ppt 
by  Plan  5»  reduced  relative  to  base  1.2  ppt  by  Plan  6 and  0.6  ppt  by 
Plan  7»  and  essentially  unchanged  by  Plans  1,  3,  emd  U.  The  only  sig- 
nificant changes  in  average  surface  salinity  in  eirea  k relative  to  base 
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PART  IV:  ADDITIONAL  TESTS  OF  PLAN  ,? 


Introduction 


76.  Based  on  the  analysis  of  test  results  presented  in  PART  III, 
Plan  2 was  selected  by  the  Mobile  District  for  further  study  with  a mean 
freshwater  inflow  (63,500  cfs)  and  a spring  tide  range  of  2.3  ft  at  the 
Dauphin  Island  gage.  The  tests  were  concerned  with  the  effects  of 
Plan  2 on  tides,  velocities,  surface  currents  (as  evidenced  by  siirface 
current  photography),  salinities,  and  dye  dispersion.  Since  the  shore- 
line disposal  areas  along  the  western  bank  of  the  bay  were  in  an  ex- 
tremely shallow  area,  these  areas  had  little  effect  on  the  hydraulic  or 
salinity  regimen  of  the  bay.  For  this  reason,  the  Mobile  District 
decided  to  omit  the  shoreline  disposal  areas  for  these  tests. 

Tides 


77.  Plates  71-73  show  the  water-surface  elevations  for  a tidal 
cycle  of  both  Plan  2 and  the  base.  Low-water  elevation  at  Cedar  Point 
was  0.1*  ft  higher  for  Plan  2 than  for  base.  Also  at  this  location,  low 
water  for  Plan  2 preceded  that  of  base  by  about  two  hours. 


Current  Velocities 


78.  The  effects  of  Plan  2 on  current  velocities  for  mean  flow  con- 
ditions are  shown  in  Tables  28-U8,  and  Plates  7^-83,  and  the  resulting 
effects  of  this  plan  on  the  percent  of  total  flow  downstream  are  il- 
lustrated in  Tables  28-U8,  anl  Plate  81*.  Table  28  presents  a summary 
of  the  velocity  and  flow-predominance  changes,  and  Plate  8U  is  a plot 
of  the  longitudinal  profiles  of  percent  of  flow  downstream.  The  bot- 
tom maximum  flood  velocity  at  sta  1 decreased  from  2.3  to  1.9  fps, 
and  there  was  a corresponding  slight  increase  in  ebb  predominance.  At 
sta  2,  sxu*face  maximiim  flood  and  ebb  velocities  decreased  from  2.3  to 
1.7  fps  and  from  2.2  to  1.7  fps  withou+  a significant  change  in  percent 
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total  flow  downstream.  Also  at  sta  2,  the  bottom  maximum  flood  velocity 
was  decreased  from  1.6  to  1.2  fps,  although  the  percent  total  flow  down- 
stream decreased  from  33.6  to  19«8  (increased  flood  predominance).  At 
sta  3,  the  surface  maximum  flood  velocity  was  increased  from  0.8  to 
1.6  fps,  the  surface  maximum  ebb  velocity  was  decreased  from  1.9  to 

1.5  fps,  and  the  percent  total  flow  downstream  on  the  surface  decreased 
from  67.8  to  I46.T  (changed  from  ebb  predominance  to  a slight  flood  pre- 
dominance). The  only  significant  change  in  bottom  flow  at  sta  3 was  a 
slight  decrease  in  maximum  flood  velocity  from  1.2  to  0.8  fps*  and  there 
was  a corresjxjnding  slight  decrease  in  flood  predominance.  The  only 
significant  change  at  sta  5 was  an  increase  in  surface  maximum  ebb 
velocity  from  1.0  to  l.U  fps,  and  there  was  a corresponding  slight  in- 
crease in  ebb  predominance.  At  sta  6,  the  bottom  maximiam  flood  velocity 
was  increased  from  0.8  to  1.2  fps,  the  bottom  maximum  ebb  velocity  was 
reduced  from  1.0  to  0.6  fps,  and  the  percent  total  flow  downstream  was 
substantially  reduced  from  U5.7  to  16.O  (increased  flood  predominance). 
The  bottom  maximum  flood  velocity  at  sta  7 was  increased  from  1.1  to 

1.6  fps,  and  there  was  a corresponding  slight  increase  in  flood  predomi- 
nance. At  sta  8,  the  surface  maximum  ebb  velocity  was  increased  from 
3.0  to  3.7  fps,  and  there  was  a corresponding  slight  increase  in  ebb 
predominance.  At  the  bottom  of  sta  8,  maximum  ebb  velocity  was  de- 
creased from  0.8  to  O.k  fps,  and  the  percent  total  flow  downstream  on 
the  bottom  was  decreased  from  25-5  to  12.2  (increased  flood  predomi- 
nance). At  sta  9,  the  only  significant  changes  were  a reduction  of  the 
surface  maximum  ebb  velocity  from  2.2  to  1.8  fps  and  a decrease  of 
bottom  maximum  flood  velocity  from  1.6  to  1.2  fps.  At  sta  10,  the  sur- 
face maximum  ebb  velocity  was  increased  from  2.3  to  2.8  fps,  the  bottom 
maximum  ebb  velocity  increased  from  0.^  to  0.9  fps,  and  the  percent 
total  flow  downstream  on  the  bottom  was  reduced  from  61.3  to  U5.7 
(changed  from  ebb  predominance  to  a slight  flood  predominance).  As 

can  be  seen  in  Plate  8U,  the  only  changes  in  the  direction  of  predomi- 
nant flow  were  at  sta  3 (surface)  and  sta  10  (bottom)  where  flow  pre- 
dominance was  reversed  from  ebb  to  flood  and  sta  3 (bottom)  where  flow 
was  changed  from  balanced  to  flood  predominant. 
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Surface  Current  Photographs 


79.  The  surface  current  photographs  presented  in  this  report  eure 

reductions  of  the  original  photographs  for  hours  k-6  and  (Photos 

1-6).  These  photographs  correspond  approximately  to  strength  of  flood 
and  strength  of  ebb.  Each  photograph  presents  a comparison  of  Plan  T and 
Plan  2.  Since  Plan  7 contained  no  disposal  islands  other  than  the  one 
associated  with  the  Theodore  Ship  Channel,  a comparison  between  Plan  7 
and  Plan  2 would  show  the  effects  of  the  Plan  2 disposal  islands  alone 
(both  are  50- ft  channel  conditions). 

80.  Photos  1-3  represent  strength  of  flood;  however,  at  this  fresh- 
water inflow  rate  (63,500  cfs),  the  flow  in  the  Mobile  River  continued 

to  ebb  in  the  confined  flow  region  and  for  some  distance  downstream. 

Since  Plan  2 confined  the  channel  farther  downstream  by  the  disposal 
islands  than  did  Plan  7,  the  flow  continued  to  ebb  farther  downstream. 

The  siirface  current  photographs  indicate  that  there  would  be  no  flood 
flows  during  the  tidal  cycle  in  the  confined  channel.  The  velocities 
in  the  navigation  channel  were  increased  by  this  confinement  in  Plan  2. 

Of  course,  in  the  bay  area,  flood  flow  was  occiorring  for  both  plans.  It 
is  interesting  to  note  that  some  flow  was  ebbing  in  the  Mobile  River, 
flowing  through  the  pass  between  Pinto  Island  and  the  small  island  south 
of  Pinto  Island,  and  then  flowing  upstream  into  the  marsh  areas  of 
Delvan  and  Polecat  Bays.  This  flow  through  the  pass  seems  to  be  some- 
what stronger  for  Plan  2 than  for  Plan  7. 

81.  Photos  U-6  show  the  strength  of  ebb  flow  for  both  plans.  The 
Plan  2 disposal  islands  Increased  the  ebb  velocities  in  the  navigation 
channel,  and  the  flow  into  the  Mobile  River  from  the  east  through  the 
pass  between  Pinto  Island  and  the  small  island  to  the  south  was  sub- 
stantially increased  by  Plan  2 as  compared  with  Plan  7.  South  of  the 
confinement  Imposed  by  the  Plan  2 disposal  island  the  currents  that  flow 
diagoneLLly  across  the  channel  from  the  northeast  to  the  southwest  sure 
stronger  for  Plan  2 than  for  Plan  7. 

82.  These  current  patterns  and  velocities  occurred  on  the  surface 
and  may  vary  slightly  from  velocity  measurements  discussed  previously. 
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which  were  taken  hy  a meter  measuring  flow  approximately  4 ft  (prototype) 
below  the  surface. 


Salinities 


83.  The  effects  of  Plan  2 on  salinities  are  illustrated  in  Table  U9 
and  Plates  85-9O.  The  minimum  surface  salinities  generally  were  in- 
creased along  all  three  transects  (Plate  85),  except  at  the  stations 
closest  to  the  east  bank.  The  change  vas  greatest  on  the  lower  transect 
and  decreased  moving  upstream.  The  largest  changes  on  each  transect 
were  I*. 7 ppt  at  sta  M-4,  1.6  ppt  at  sta  M-10,  and  0.9  at  sta  M-2  (lower, 
central,  and  upper  transects).  Minimum  bottom  salinities  were  decreased 
sharply  in  the  eastern  three-fourths  of  the  lower  transect  (Plate  86) 
and  were  increased  in  the  western  half  of  the  central  and  upper  tran- 
sects. The  largest  changes  on  each  range  were  -9.5  ppt  at  sta  M-5, 

+2.3  ppt  at  sta  M-10,  and  +1.6  ppt  at  sta  M-2. 

81+ . The  average  siirface  salinities  were  increased  along  the  upper 
transect  varying  from  0.1  ppt  at  sta  M-8  to  a maximum  of  0.9  PPt  at 
'■■'H  h-6  (Plate  8T).  Along  the  central  transect,  the  salinity  was  in- 
V.  ■■’ased  almost  uniformly  by  about  1 . 0 ppt . On  the  lower  transect , 
c/e^age  surface  salinities  were  reduced  east  of  the  channel  (-1+.8  ppt 
at  sta  M-18)  but  increased  west  of  the  channel  (+2.8  ppt  at  sta  M-U). 
Average  bottom  salinities  (Plate  88)  were  increased  west  of  the  channel 
on  the  upper  transect  (+2.6  ppt  at  sta  M-6)  and  central  transect  (+1.8 
ppt  at  sta  M-10)  but  were  decreased  on  the  eastern  three-fourths  of  the 
lower  transect  (-7.6  ppt  at  sta  M-5). 

85.  The  maxim’jm  surface  salinities  along  the  upper  transect  were 
increased  varying  from  0.1  ppt  at  sta  M-8  to  2.0  ppt  at  sta  M-6 
(Plate  89).  Along  the  central  transect,  the  maximum  surface  salinities 
were  decreased  by  about  2-3  ppt,  except  at  the  easternmost  station.  On 
the  lower  transect,  maximum  surface  salinities  were  reduced  by  about 
6-8  ppt  east  of  the  channel,  but  increased  by  1-2  ppt  at  the  two  western- 
most stations.  Maximum  bottom  salinities  (Plate  90)  on  the  upper  tran- 
sect were  Increased  by  8.1  ppt  at  sta  M-6  and  by  2 ppt  or  less  at  the 
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other  stations.  On  the  central  transect,  maximum  bottom  salinities 
were  reduced  by  about  2 ppt  west  of  the  channel.  Maximum  bottom  salin- 
ities on  the  lower  transect  were  sharply  reduced  {2.6-6.h  ppt)  east  of 
the  channel. 

86.  Maximiom,  average,  and  minimum  salinities  for  all  U6  stations 
sampled  are  presented  in  Table  kS.  In  general,  surface  salinities  were 
reduced  only  in  Bon  Secour  Bay  and  in  the  main  navigation  channel  from 
the  entrance  to  the  Theodore  Ship  Channel,  whereas  increased  surface 
salinities  were  prevalent  throughout  upper  and  central  bay,  west  of  the 
channel  in  lower  bay,  and  in  the  mouth  of  Mississippi  Sound.  Reduced 
salinities  were  more  extensive  on  the  bottom,  occurring  throughout  lower 
bay,  east  of  the  channel  in  central  bay,  and  in  the  channel  from  the 
entrance  to  just  upstresim  from  Mobile;  while  increased  salinities  were 
limited  to  upper  bay  (except  for  minimum  salinities)  and  west  of  the 
channel  in  central  bay.  For  maximxjm  salinities,  there  were  slightly 
more  decreases  than  increases  at  both  surface  and  bottom.  For  average 
and  minimum  salinities,  however,  the  trends  were  opposite  at  surface 
and  bottom.  There  were  half  again  as  many  reductions  of  surface  average 
and  minimum  salinities  as  there  were  increases,  but  there  were  twice  as 
many  bottom  reductions  as  there  were  increases.  It  is  evident  from  the 
S£ilinity  values  at  sta  11  (Table  1*9)  that  the  salinity  intrusion  length 
has  been  increased  for  Plan  2 under  these  test  conditions.  The  bottom 
maximum  salinity  was  17.2  ppt  at  sta  11  for  Plan  2,  while  base  salinity 
was  only  0.1  ppt. 


Salinity  Effects  on  Oyster-Bed  Areas 

87.  Salinity  values  in  the  four  critical  oyster-bed  areas  for  Plan 
2 €uid  base  at  meem  freshwater  inflow  conditions  are  shown  in  Table  50, 
(The  limits  of  these  critical  areas  are  shown  in  Plate  70. ) The  surface 
and  bottom  average  salinities  over  a tidal  cycle  for  each  station  are 
presented.  The  average  of  each  of  these  values  for  each  critical  area 
is  shown  as  the  area  average  surface  and  bottom  salinities.  These  two 
salinities  «u:e  then  averaged  to  give  one  depth-averaged  value  of  salinity 
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for  each  area.  The  differences  between  the  area  average  salinities  for 
Plan  2 and  base  are  also  shown  in  this  table.  A value  for  Plan  2 that 
shows  no  greater  than  0.5-ppt  difference  relative  to  base  is  considered 
an  insignificant  change. 

88.  Salinity  changes  for  bottom  depth  have  a more  direct  effect 
on  the  oyster  beds  than  the  surface  depth  and  will  be  discussed  first. 

In  area  1 (South  of  Channel)  for  the  freshwater  inflow  of  63,500  cfs, 
average  bottom  seilinities  were  increased  1.6  ppt  for  Plan  2 compared  with 
base.  (Low  freshwater  conditions  for  this  area  show  an  average  bottom 
salinity  decrease  of  1.0  ppt  attributable  to  this  plan.)  Area  2 (White- 
house)  had  a decrease  in  aversige  bottom  salinity  of  1.1  ppt.  There  was 
not  a significant  change  at  area  3 (Cedar  Point).  Area  U average  bottom 
s£ilinity  decreased  2,2  ppt  by  Plan  2.  (Area  U also  had  a substantial 
decrease  in  average  bottom  salinity  due  to  Plan  2 for  low  freshwater 
inflow. ) 

89.  Plan  2 increased  average  surface  salinity  for  all  critical 
areas:  area  1 (South  of  Channel)  increased  1.5  PPt,  surea  2 (Whitehouse) 
increased  2.1  ppt,  area  3 (Cedar  Point)  increased  0.9  ppt,  and  area  U 
(Klondike)  increased  0.9  ppt. 


PART  V;  CONCLUSIONS 


90.  Based  on  the  results  of  the  physical  model  tests  discussed  in 
this  report,  conclusions  concerning  the  channel  enlargement  and  disposal 
island  plans  under  low  freshwater  inflow  (15,500  cfs)  conditions  were: 

a_.  There  was  very  little  change  in  the  tide  heights  in  the 
bay  for  any  plan.  However,  the  tide  range  at  State  Docks 
was  reduced  about  0.2  ft  for  all  plans,  as  was  the  tidal 
plane  at  Fowl  River. 

b.  In  general,  for  all  plans  an  increase  in  maximum  velocity 
occurred  at  stations  in  the  low-velocity  regions  (the 
central  region  of  the  channel)  and  essentially,  no  change 
or  a slight  reduction  in  maximum  velocity  occ\irred  at 
stations  in  the  high-velocity  regions  (the  upper  and  lower 
reaches).  However,  disposal  islands  near  the  channel  did 
generate  local  effects  on  velocities  at  nearby  channel 
stations.  In  particular,  the  large  disposal  island 
located  in  the  lower  bay  for  Plans  1,  3,  5,  and  6 

seemed  to  increase  maximum  velocities  at  sta  3 and  U. 

c_.  The  percent  total  flow  downstream  was  not  significantly 
changed  at  the  two  southernmost  stations  (sta  1 and  2)  in 
the  channel  for  any  plan.  These  stations  are  about  at  the 
entrance  of  Mobile  Bay  to  the  Gulf  of  Mexico.  Also  the 
uppermost  velocity  station  (sta  lO)  showed  no  significant 
change  in  percent  total  flow  downstream  for  all  plans 
except  the  bottom  flow  of  Plan  5.  This  would  indicate 
that  there  was  no  great  change  in  the  relative  weight  of 
flood  to  ebb  flow  at  the  lower  boundary  of  the  bay  (en- 
trance to  the  Gulf)  or  at  the  channel  upstream  boundary 
(the  entrance  of  the  Mobile  River  into  the  bay)  to  the 
channel  enlargement  or  any  of  the  disposal  island  arrange- 
ments tested  at  this  flow  condition. 

d.  The  effect  on  percent  total  flow  downstream  of  the  large 
oval-shaped  disposal  island  located  in  the  south  part  of 
Mobile  Bay  for  Plans  1,  3,  *♦,  5,  and  6 was  to  change  sur- 
face ebb-predominant  flow  at  sta  3 to  flood-predominant 
or  balanced  flow.  This  change  was  consistent  in  all  plans 
with  the  large  island  and  was  not  present  in  Plans  2 and  7 
which  do  not  contain  that  island. 

£.  The  large  disposal  island  located  east  of  the  channel  near 
McDuffie  Island  for  Plans  1,  3,  i*,  and  6 caused  flood- 
predominant  flow  at  the  bottom  of  sta  9 (Just  upstream  of 
the  disposal  island)  to  change  to  ebb-predominant  or 
balanced  flow.  This  change  did  not  occur  for  the  plans 
Involving  no  disposal  island  or  a smaller  disposal  island 
in  this  area. 
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Enlargement  of  the  channel  seemed  to  be  the  dominant  cause 
of  ssilinity  changes  in  the  bay.  All  the  plans  generally 
raised  the  average  salinity  of  the  upper  (north)  bay  and 
lowered  the  average  salinity  in  the  lower  (south)  bay. 

The  ssilinity-intrusion  length  up  the  Mobile  River  was 
decreased  slightly  by  Plans  2,  5,  and  7 at  low  freshwater 
inflow  conditions. 

h.  No  plan  maintained  status  quo  (change  of  0.5  ppt  or  less) 
in  all  four  critical  oyster-bed  areas  for  area  average 
salinity  or  average  bottom  salinity.  The  area  average 
salinity  for  the  bottom  depth  was  significantly  reduced 
(0.6-3 .3  ppt)  for  South  of  Channel  and  Klondike  critical 
areas  in  all  plans.  Surface  and  bottom  area  average 
salinities  in  the  Whitehouse  critical  area  were  generally 
reduced.  No  large  changes  in  surface  or  bottom  area  aver- 
age salinities  occurred  at  Cedar  Point  critical  area. 

91.  Based  on  the  results  of  the  physical  model  tests  discussed  in 
this  report,  conclusions  concerning  the  Plan  2 tests  under  mean  fresh- 
water inflow  (63,500  cfs)  conditions  are: 

a.  There  were  only  minimal  changes  in  the  tidal  heights  in 
the  bay  for  this  plan.  Cedar  Point  showed  the  only  sig- 
nificant differences. 

b.  In  the  low- velocity  region  of  the  channel  (sta  3-8),  maxi- 
mum velocities  generally  were  unchanged,  silthough  some 
random  increases  and  decreases  were  noted.  At  sta  1,  2, 

and  9 in  the  high-velocity  regions,  maximim  velocities  1 

were  unchanged  or  decreased  slightly;  however,  slight  in-  ! 

creases  occurred  at  sta  10.  j 

c_.  Generally,  the  percentage  of  total  surface  flow  downstream  ; 

was  not  significantly  changed  by  this  plan.  However,  the 
lower  end  of  the  channel  was  less  ebb-predominant  (sig- 
nificant reduction  at  sta  3)  on  the  surface  for  Plan  2 
than  for  the  base.  The  percentage  of  total  bottom  flow 
downstream  was  decreased  throughout  most  of  the  channel 
length  (bottom  flow  had  an  increased  flood  predominance). 

The  direction  of  predominant  flow  was  changed  from  bal- 
anced to  flood  at  the  surface  of  sta  2,  from  ebb  to 
balanced  at  the  surface  of  sta  3,  and  from  balanced  to 
ebb  at  the  bottom  of  sta  10. 

d.  The  surface  current  photographs  indicated  that  the  dis- 
po  al  islands  of  Plan  2 relative  to  Plan  7 increased  ebb 
velocities  in  the  channel  and  also  increased  flow  throtigh  ; 

the  pass  between  Pinto  Island  and  the  small  Island  Just  to  I 

the  south.  During  strength  of  ebb,  the  cross-channel  j 

velocities  south  of  the  Plan  2 disposal  island  are  in-  I 

creased  relative  to  Plan  7 by  Plan  2.  j 
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The  average  salinity  in  the  bay  increased  for  stations  in 
the  upper  bay  and  west  of  the  channel  in  central  bay; 
although  stations  near  the  eastern  shore  in  the  upper  bay 
were  unchanged.  Average  salinity  in  the  lower  bay  was 
significantly  reduced  east  of  the  navigation  channel, 
while  station  salinities  west  of  the  channel  increased  on 
the  sxirface  and  decreased  on  the  bottom.  There  seems  to 
be  an  increased  supply  of  salt  water  from  the  enlarged 
channel  and  a greater  storage  of  fresh  water  in  the  Bon 
Secour  Bay  area.  Cheinges  in  maximum  or  minimum  salinities 
in  some  regions  were  quite  different  from  those  of  the 
average  salinity. 

The  salinity-intrusion  length  up  the  Mobile  River  was 
increased  somewhat  at  the  bottom  depth  for  this  fresh- 
water inflow. 

The  surface  average  salinity  in  the  critical  oyster-bed 
areas  was  increased  by  about  1-2  ppt  in  all  four  areas. 
Bottom  average  salinities  were  increased  at  the  South  of 
Channel  area,  reduced  at  the  Whitehouse  and  Klondike 
areas,  and  essentially  unchanged  at  the  Cedar  Point  area. 
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Table  h 

Effects  of  Plans  1,  2,  3,  5,  6,  and  7 
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Table  5 

Effects  of  Plans  1,  2,  3,  U,  3,  6,  and  7 
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l.U 

1.3 

1.5 

1.1 

l.U 

8.0 

1.1; 

1.2 

1.1 

1.1 

0.9 

1.2 

0.8 

1.1 

9.0 

0.8 

0.9 

O.U 

0.5 

0.6 

0.8 

0.5 

0.7 

10.0 

0.3 

O.U 

0.1 

0.1 

-0.1 

0.1 

0.1 

0.2 

11.0 

-0.3 

0.1 

-0.2 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

12.0 

-0.3 

-0.2 

-0.2 

-0.1 

-0.1 

-0.1 

-0.5 

-O.U 

13.0 

-0.8 

-0.5 

-0.5 

-0.1 

-0.9 

-0.6 

-1.0 

-0.5 

lU.O 

-1.3 

-0.8 

-0.7 

-0.7 

-0.9 

-0.8 

-0.9 

-0.8 

15.0 

-1.1; 

-0.9 

-1.1 

-1.0 

-1.0 

-1.1 

-0.8 

-1.2 

l6.0 

-1.7 

-1.0 

-1.0 

-1.2 

-1.0 

-1.2 

-0.8 

-l.U 

17.0 

-2.0 

-1.2 

-0.8 

-1.1 

-1.0 

-1.3 

-1.1 

-1.6 

18.0 

-l.U 

-1.3 

-0.9 

-1.2 

-1.0 

-1.2 

-1.3 

-1.8 

19.0 

-1.5 

-1.2 

-0.8 

-1.3 

-0.8 

-1.2 

-1.1 

-1.3 

20.0 

-1.3 

-0.8 

-0.5 

-0.9 

-0.7 

-1.0 

-1.0 

-1.1 

21.0 

-0.8 

-0.2 

-0.2 

-0.8 

-0.3 

-0.7 

-0.2 

-0.7 

22.0 

-0.3 

-0.1 

-0.1 

-0.1 

-0.0 

-0.3 

-0.1 

-0.5 

23.0 

0.3 

0.1 

0.2 

0.1 

0.1 

0.1 

0.1 

0.2 

21;. 0 

0.6 

0.2 

0.8 

0.1 

0.1 

0.1 

0.2 

0.5 

Plan 

Maximum 

Flood 

Maximum  Ebb 

% Total  Flow 
Downstream 

Time 

hr 

Velocity 

fps 

Time 

hr 

Velocity 

fps 

Base 

2.0 

2.3 

17.0 

-2.0 

UO.U 

Plan  1 

3.0 

2.1 

18.0 

-1.3 

3U.5 

Plan  2 

2.0 

1.9 

15.0 

-1.1 

31.1 

Plan  3 

3.0 

2.1 

19.0 

-1.3 

36.8 

Plan  U 

3.0 

1.9 

15.0 

-1.0 

36.9 

Plan  5 

2.0 

1.9 

17.0 

-1.3 

38. U 

Plan  6 

2.0 

1.9 

18.0 

-1.3 

UO.6 

Plan  7 

U.O 

2.1 

18.0 

-1.8 

U2.1 

« 


Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian 


Effects  of  Plans 


i 


Time 

Base 

Plein 

Plan 

hr* 

Test 

_1 

2 

0.0 

0.2 

1.0 

0.7 

1.0 

0.8 

1.6 

1.3 

2.0 

0.8 

1.5 

l.U 

3.0 

0.8 

1.6 

1.2 

U.O 

0.8 

1.9 

1.2 

5.0 

0.9 

1.6 

1.2 

6.0 

1.2 

1.5 

1.1 

7.0 

1.2 

1.6 

1.1 

8.0 

1.0 

1.3 

1.1 

9.0 

0.7 

1.1 

0.8 

10.0 

0.1 

0.8 

0.7 

11.0 

-0.2 

0.3 

0.2 

12.0 

-0.7 

-0.3 

-O.I4 

13.0 

-1.0 

-0.6 

-0.5 

lU.O 

-l.U 

-1.3 

-1.3 

15.0 

-1.8 

-1.7 

-1.2 

16.0 

-1.8 

-1.6 

-1.7 

17.0 

-1.8 

-1.7 

-1.7 

18.0 

-l.U 

-2.0 

-1.2 

19.0 

-1.1 

-1.8 

-1.0 

20.0 

-0.8 

-1.8 

-0.8 

21.0 

-0.6 

-1.5 

-0.9 

22.0 

-0.5 

-0.8 

-O.U 

23.0 

-0.2 

-0.8 

0.2 

2U.0 

0.2 

0.3 

0.6 

Majcimum  Flood 


Time 

Velocity 

Plan 

hr 

fps 

Base 

6.0 

1.2 

Plan  1 

U.O 

1.9 

Plan  2 

2.0 

l.U 

Pleui  3 

U.O 

1.8 

Plan  % 

U.O 

1.8 

Plan  5 

2.0 

1.7 

Plan  6 

1.0 

1.6 

Plan  7 

3.0 

l.U 

• Time  is  expressed  in  hours 


lie  7 

2.  3.  k 


6.  and 


] 


>n  3,  Surface 


Velocitj 


Plan 

Plan 

Plan 

Plan 

Plan 

3 

U 

6 

7 

1.1 

1.1 



1.2 

1.0 

O.U 

1.3 

1.3 

1.2 

1.6 

1.0 

1.5 

1.7 

1.7 

1.3 

1.2 

1.6 

1.8 

1.6 

1.6 

l.U 

1.8 

1.8 

1.6 

1.5 

1.2 

1.6 

1.7 

1.6 

1.5 

1.0 

1.6 

1.7 

l.U 

l.U 

0.8 

1.6 

1.5 

1.5 

1.3 

1.1 

1.5 

l.U 

l.U 

1.2 

1.3 

1.0 

1.0 

1.1 

0.8 

1.0 

0.8 

0.6 

0.8 

0.6 

0.7 

0.5 

0.3 

O.U 

O.U 

0.1 

0.3 

-0.3 

-0.3 

-0.3 

-0.7 

-0.6 

-0.6 

-0.6 

-0.5 

-1.1 

-1.2 

-1.2 

-1.2 

-1.2 

-1.7 

-1.6 

-1.5 

-1.7 

-1.3 

-1.7 

-1.7 

-1.8 

-1.8 

-1.9 

-1.6 

-2.3 

-1.9 

-1.8 

-1.7 

-1.5 

-1.9 

-1.8 

-1.5 

-1.5 

-1.7 

-1.9 

-1.9 

-1.6 

-1.5 

-1.3 

-1.8 

-1.7 

-1.8 

-1.1 

-0.9 

-l.U 

-1.3 

-l.U 

-0.8 

-0.7 

-0.8 

-0.8 

-0.7 

-0.6 

-0.3 

-0.7 

-o.u 

-0.7 

-0.3 

0.1 

0.5 

-0.3 

O.U 

O.U 

0.3 

Maximum  Ebb 


Time 

Velocity 

% Total  Flow 

hr 

fps 

Downstream 

15.0 

-1.8 

60.2 

18.0 

-2.0 

U9.7 

16.0 

-1.7 

U6.3 

17.0 

-2.3 

U9.2 

17.0 

-1.9 

U9.8 

17.0 

-1.8 

U9.2 

16.0 

-1.9 

U6.9 

lU.O 

-1.7 

53.0 

moon's  transit  of  88th  meridieui 


Table  8 

Effects  of  Plans  1,  2,  3,  6,  and  T 

Station  3,  Botton 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

hr* 

Test 

1 

2 

3 

4 

5 

6 

7 

0.0 

1.0 

1.2 

0.9 

1.4 

1.3 

1.3 

1.2 

1.3 

1.0 

0.9 

1.5 

0.9 

1.4 

1.3 

1.4 

1.4 

1.1 

2.0 

1.0 

1.3 

0.6 

1.1 

1.3 

1.2 

1.3 

0.9 

3.0 

0.7 

1.3 

0.6 

1.3 

1.3 

1.2 

1.2 

0.8 

U.O 

0.5 

1.2 

0.6 

1.3 

1.3 

1.2 

1.2 

0.7 

5.0 

0.5 

1.3 

0.6 

1.3 

0.9 

1.2 

1.0 

0.9 

6.0 

1.0 

0.9 

0.6 

1.3 

1.3 

1.2 

1.2 

1.0 

7.0 

0.9 

1.6 

0.6 

1.3 

1.1 

1.4 

1.1 

0.9 

8.0 

0.9 

l.i* 

0.6 

1.2 

1.1 

1.1 

1.0 

0.6 

9.0 

0.8 

1.0 

0.4 

1.0 

0.8 

0.9 

0.8 

0.7 

10.0 

0.5 

0.7 

0.2 

0.6 

0.6 

0.6 

0.5 

0.3 

11.0 

0.2 

0.3 

-0.4 

0.4 

0.3 

0.4 

0.3 

0.1 

12.0 

-0.2 

0.3 

-0.4 

0.3 

-0.3 

-0.3 

-0.3 

-0.3 

13.0 

-0.2 

-0.1* 

-0.6 

-0.4 

-0.7 

-0.4 

-0.6 

-0.4 

l»i.O 

-0.2 

-0.7 

-0.6 

-0.6 

-0.7 

-0.6 

-0.8 

-0.3 

15.0 

-0.2 

-0.6 

-0.6 

-0.7 

-0.6 

-0.6 

-0.7 

-0.5 

16.0 

-0.3 

-0.7 

-0.7 

-0.7 

-0.7 

-0.6 

-0.7 

-0.4 

17.0 

-0.6 

-0.7 

-0.8 

-0.8 

-0.6 

-0.5 

-0.7 

-0.9 

18.0 

-0.6 

-0.5 

-0.7 

-0.5 

-0.5 

-0.4 

-0.5 

-0.9 

19.0 

-0.5 

-O.i* 

-0.6 

-0.4 

-0.4 

-0.3 

-0.6 

-1.0 

20.0 

-0.5 

0.4 

-0.4 

0.4 

-0.3 

0.3 

-0.4 

-0.7 

21.0 

-0.2 

0.6 

0.2 

0.5 

0.4 

0.4 

0.3 

-0.5 

22.0 

-0.2 

0.9 

0.6 

0.8 

0.8 

0.9 

0.8 

0.1 

23.0 

O.h 

1.1 

1.0 

0.9 

0.8 

1.2 

0.9 

0.3 

2U.0 

0.9 

1.0 

1.0 

1.1 

1.3 

1.2 

1.1 

1.1 

Maximum  Flood  Maximum  Ebb 


Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

0.0 

1.0 

17.0 

-0.6 

27.3 

Plan  1 

7.0 

1.6 

l4.0 

-0.7 

17.9 

Plan  2 

23.0 

1.0 

17.0 

-0.8 

38.3 

Plein  3 

0.0 

1.4 

17.0 

-0.8 

19.1 

Plan  4 

0.0 

1.3 

13.0 

-0.7 

23.4 

Plan  5 

1.0 

1.4 

l6.0 

-0.6 

17.4 

Plan  6 

1.0 

1.4 

14.0 

-0.8 

25.9 

Plan  7 

0.0 

1.3 

19.0 

-1.0 

35.8 

* Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 


E 

Table  10 

ffects  of  Plans  1,  2,  3.  5,  6,  and  7 

Station  U.  Bottom 

Plan 

1 

Pleui 

2 

Plan 

3 

Plan 

D 

Plan 

5 

Plan 

6 

Plan 

7 

Time  Is  expressed  In  hours  after  moon's  transit  of  88th  meridian. 


Table  11 


Effects  of  Plans  1,  2,  3.  k,  3,  6,  and  7 
Station  3.  Surface 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

hr* 

Test 

1 

2 

3 

1* 

5 

6 

7 

0.0 

-0.3 

-0.3 

0.6 

0.3 

0.1* 

0.1* 

0.3 

0.1 

1.0 

0.3 

0.3 

0.9 

0.1* 

0.5 

0.5 

0.9 

0.1 

2.0 

0.1* 

0.5 

1.0 

0.6 

0.8 

0.8 

1.0 

0.3 

3.0 

0.7 

0.6 

0.5 

0.9 

1.0 

0.8 

1.0 

0.5 

U.O 

0.7 

0.6 

0.9 

0.6 

1.1 

1.0 

1.0 

0.5 

5.0 

0.7 

0.7 

0.6 

0.1* 

0.9 

0.9 

0.8 

0.5 

6.0 

0.7 

0.6 

0.5 

0.5 

0.7 

0.5 

0.6 

0.2 

7.0 

0.8 

0.5 

0.5 

0.1* 

0.5 

0.1* 

0.6 

0.3 

8.0 

0.6 

0.6 

0.1* 

0.3 

0.2 

0.1* 

0.1* 

0.2 

9.0 

0.1* 

0.5 

0.1* 

0.3 

0.2 

0.1* 

0.3 

0.2 

10.0 

0.3 

0.3 

0.1* 

0.3 

0.2 

0.3 

0.1 

0.2 

11.0 

0.3 

0.2 

-0.3 

0.2 

-0.1 

0.3 

0.1 

0.1 

12.0 

-0.3 

-0.3 

-0.3 

-0.3 

-0.1 

-0.5 

0.1 

-0.2 

13.0 

-0.8 

-0.1* 

-0.3 

-0.3 

-0.3 

-0.1 

-0.1 

-0.3 

lU.O 

-0.9 

-0.6 

-0.6 

-0.6 

-0.5 

-0.8 

-0.1 

-0.6 

15.0 

-0.8 

-1.2 

-0.9 

-0.7 

-0.8 

-1.1 

-0.1 

-1.2 

l6.0 

-0.8 

-1.2 

-0.9 

-0.9 

-0.8 

-1.1 

-0.5 

-1.3 

17.0 

-1.0 

-1.2 

-1.1 

-1.0 

-0.9 

-1.3 

-0.7 

-1.1* 

18.0 

-1.0 

-1.3 

-1.2 

-1.1 

-1.1 

-1.3 

-0.8 

-1.1* 

19.0 

-1.0  . 

-1.1* 

-1.0 

-1.2 

-0.9 

-1.2 

-0.7 

-1.1* 

20.0 

-0.8 

-1.2 

-1.0 

-0.6 

-0.8 

-1.0 

-0.1* 

-1.1 

21.0 

-0.8 

-1.2 

-0.9 

-0.6 

-0.5 

-0.7 

-0.3 

-0.9 

22.0 

-0.1* 

-0.9 

-0.0 

-0.1* 

-0.2 

-0.1* 

-0.1 

-0.7 

23.0 

-0.3 

-0.6 

0.1* 

-0.3 

-0.1 

0.3 

0.1 

-0.6 

2U.0 

-0.3 

-0.3 

0.1* 

0.2 

0.2 

0.3 

0.1 

0.1 

Maximum  Flood  Maximum  Ebb 


Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

7.0 

0.8 

17.0 

-1.0 

6l.O 

P16U1  1 

5.0 

0.7 

19.0 

-1.1* 

68.5 

Plan  2 

2.0 

1.0 

18.0 

-1.2 

5l*.l 

Plan  3 

3.0 

0.9 

19.0 

-1.2 

60.1 

Plan  1* 

i*.o 

1.1 

18.0 

-1.1 

51.8 

Plan  5 

i*.o 

1.0 

17.0 

-1.3 

56.1 

Plan  6 

2.0 

1.0 

18.0 

-0.8 

31*. 7 

Plan  7 

3.0 

0.5 

18.0 

-1.1* 

76.7 

« 


Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 


Table  12 

Effects  of  Plans  1.  2,  3,  5%  6,  and  7 

Station  3.  Bottom 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

hr* 

Test 

1 

2 

3 

4 

5 

6 

7 

0.0 

0.3 

0.2 

0.3 

0.3 

0.3 

1.0 

0.1 

0.3 

1.0 

0.5 

0.6 

0.6 

0.5 

0.4 

1.0 

0.4 

0.8 

2.0 

0.5 

1.2 

0.7 

1.0 

0.8 

1.1 

0.7 

0.8 

3.0 

0.5 

1.1 

0.9 

1.1 

1.0 

1.1 

0.8 

0.8 

4.0 

0.6 

1.2 

1.1 

1.2 

0.8 

1.1 

0.7 

0.9 

5.0 

0.4 

0.8 

1.2 

0.9 

0.8 

1.0 

0.8 

0.8 

6.0 

0.4 

0.8 

0.9 

0.8 

0.7 

0.8 

0.8 

0.3 

T.O 

0.4 

0.6 

0.9 

0.7 

0.6 

0.5 

0.4 

0.2 

8.0 

0.4 

0.4 

0.7 

0.6 

0.5 

0.4 

0.5 

0.2 

9.0 

0.4 

0.2 

0.5 

0.5 

0.5 

0.4 

0.5 

0.2 

10.0 

0.3 

0.2 

0.4 

0.3 

0.5 

0.4 

0.4 

0.2 

11.0 

0.2 

0.2 

0.3 

0.3 

0.3 

0.3 

0.2* 

0.1 

12.0 

0.1 

0.2 

0.3 

0.2 

0.2 

0.3 

0.1 

-0.1 

13.0 

-0.1 

-0.3 

-0.3 

-0.3 

0.1 

-0.3 

0.1 

-0.1 

14.0 

-0.2 

-0.3 

-0.3 

-0.3 

-0.1 

-0.3 

-0.1 

-0.1 

15.0 

-0.3 

-0.3 

-0.3 

-0.3 

-0.1 

-0.3 

-0.1 

-0.1 

16.0 

-0.1 

-0.3 

-0.3 

-0.3 

-0.2 

-0.4 

-0.1 

-0.1 

17.0 

-0.1 

-0.3 

-0.3 

-0.3 

-0.1 

-0.4 

-0.1 

-0.1 

18.0 

-0.1 

-0.3 

-0.3 

-0.3 

-0.1 

-0.4 

-0.1 

-0.1 

19.0 

-0.1 

-0.5 

-0.3 

-0.6 

-0.2 

-0.4 

-0.1 

-0.1 

20.0 

-0.1 

-0.9 

-0.4 

-0.5 

-0.4 

-0.4 

-0.2 

-0.1 

21.0 

-0.1 

-O.T 

-0.4 

-0.5 

-0.2 

-0.4 

-0.2 

-0.1 

22.0 

-0.1 

-0.6 

-0.3 

-0.3 

-0.2 

-0.3 

-0.2 

-0.1 

23.0 

0.1 

-0.3 

-0.3 

0.2 

-0.1 

0.3 

0.1 

-0.1 

24.0 

0.2 

0.2 

-0.3 

0.3 

0.1 

0.3 

0.1 

-0.2 

PI  6m 

Maximum  Flood 

Maximum  Ebb 

% Total  Flow 
Downstream 

Time 

hr 

Velocity 

fps 

Time 

hr 

Velocity 

fps 

Base 

4.0 

0.6 

15.0 

-0.3 

21.8 

Plan  1 

2.0 

1.2 

20.0 

-0.9 

36.  ft 

Plan  2 

5.0 

1.2 

20.0 

-0.4 

31.2 

Plsm  3 

4.0 

1.2 

19.0 

-0.6 

28.5 

Plan  4. 

3.0 

1.0 

20.0 

-0.4 

20.7 

Plan  5 

2.0 

1.1 

i6.r 

-0.4 

27.3 

Plan  6 

5.0 

0.8 

20.0 

-0.2 

17.4 

Plan  7 

4.0 

0.9 

24.0 

-0.2 

25.5 

Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian 


Table  13 

Effects  of  Plans  1,  2,  3,  5.  6.  and  7 

Station  6,  Surface 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plain 

Plan 

hr* 

Test 

1 

2 

3 

It 

5 

6 

7 

0.0 

0.2 

0.2 

0.3 

0.2 

0.2 

0.3 

0.1 

0.2 

1.0 

0.5 

0.2 

O.lt 

0.3 

0.3 

O.lt 

0.1 

0.3 

2.0 

0.6 

0.2 

O.lt 

0.3 

0.5 

0.6 

0.1 

O.lt 

3.0 

0.5 

0.2 

0.5 

0.3 

0.6 

O.lt 

0.5 

0.5 

U.O 

o.U 

0.2 

O.lt 

0.3 

0.6 

O.lt 

O.lt 

0.3 

5.0 

O.h 

0.2 

0.6 

0.3 

1.0 

O.lt 

0.7 

0.3 

6.0 

0.5 

0.2 

0.9 

O.lt 

0.9 

0.6 

0.6 

0.6 

T.O 

0.5 

0.3 

0.7 

0.6 

0.7 

O.lt 

0.5 

0.7 

8.0 

0.5 

0.2 

O.lt 

O.lt 

0.5 

O.lt 

0.3 

0.8 

9.0 

0.3 

0.2 

O.lt 

O.lt 

0.5 

O.lt 

0.1 

0.6 

10.0 

0.2 

0.2 

0.3 

0.3 

0.3 

0.3 

0.1 

0.5 

11.0 

0.2 

-0.3 

0.3 

0.2 

0.1 

0.3 

0.1 

0.3 

12.0 

-0.2 

-0.3 

0.3 

-0.3 

-0.1 

-0.3 

-0.1 

0.2 

13.0 

-0.lt 

-0.3 

0.0 

-0.3 

-0.3 

-0.3 

-0.1 

-0.3 

ll+.O 

-0.9 

-0.8 

-0.3 

-O.lt 

-0.5 

-O.lt 

-0.5 

-O.lt 

15.0 

-1.1 

-l.lt 

-1.0 

-1.1 

-0.8 

-1.1 

-1.1 

-0.9 

l6.0 

-l.lt 

-l.lt 

-1.3 

-1.2 

-1.3 

-1.5 

-1.1 

-1.3 

IT.O 

-1.0 

-1.5 

-l.lt 

-1.5 

-1.3 

-1.7 

-l.lt 

-1.2 

18.0 

-0.7 

-1.0 

-1.2 

-1.2 

-1.3 

-1.3 

-1.1 

-1.3 

19.0 

-0.9 

-0.8 

-0.9 

-0.9 

-0.9 

-1.2 

-1.0 

-1.0 

20.0 

-0.9 

-0.7 

-1.0 

-0.9 

-0.8 

-1.1 

-1.0 

-0.8 

21.0 

-0.9 

-0.6 

-0.9 

-0.8 

-0.8 

-1.1 

-0.7 

-0.6 

22.0 

-0.5 

-0.lt 

-0.5 

-0.7 

-0.5 

-1.1 

-O.lt 

-0.3 

23.0 

-0.2 

-0.3 

-0.3 

-0.3 

-0.1 

-0.8 

-0.3 

-0.3 

2k. 0 

0.0 

-0.3 

-0.3 

-0.3 

-0.1 

-0.5 

0.1 

0.2 

Plan 

Maximum  Flood 

Majcimum  Ebb 

% Total  Flow 
Downstream 

Time 

hr 

Velocity 

fps 

Time 

hr 

Velocity 

fps 

Base 

2.0 

0.6 

16.0 

-l.lt 

66.7 

Plan  1 

7.0 

0.3 

17.0 

-1.5 

80.7 

Plan  2 

6.0 

0.9 

17.0 

-l.lt 

60.1 

Plan  3 

7.0 

0.6 

17.0 

-1.5 

72.3 

Plan  It 

5.0 

1.0 

16.0 

-1.3 

58.8 

Plan  5 

2.0 

0.6 

17.0 

-1.7 

71.3 

Plan  6 

5.0 

0.7 

17.0 

-l.lt 

69.2 

Plan  7 

8.0 

0.8 

l6.0 

-1.3 

58.7 

Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian 


Table  lU 

Effects  of  Plems  1,  2,  3,  U, 


Station  6.  Bottom 


6,  and  7 


Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 


Table  15 

Effects  of  Plans  1,  2,  3%  5.  6,  and  7 


Station  7.  Siurface 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plam 

Plan 

hr* 

Test 

1 

2 

3 

4 

5 

6 

7 

0.0 

0.6 

0.4 

0.5 

0.5 

0.5 

0.7 

0.3 

0.2 

1.0 

0.6 

0.8 

0.7 

0.7 

1.1 

0.8 

0.7 

1.0 

2.0 

0.8 

1.2 

1.0 

1.1 

1.1 

1.1 

0.7 

1.0 

3.0 

0.9 

1.6 

0.8 

0.8 

0.9 

0.9 

0.7 

0.8 

U.O 

0.7 

1.0 

0.5 

0.5 

0.8 

0.6 

0.5 

0.6 

5.0 

0.6 

0.7 

0.6 

0.6 

0.6 

0.5 

0.4 

0.6 

6.0 

O.U 

0.4 

0.5 

0.5 

0.6 

0.8 

0.5 

0.7 

7.0 

0.6 

0.4 

0.5 

0.9 

0.6 

0.4 

0.3 

0.7 

8.0 

0.5 

0.3 

0.5 

0.7 

0.6 

0.3 

0.3 

0.5 

9.0 

0.5 

0.4 

0.4 

0.5 

0.5 

0.3 

0.3 

0.4 

10.0 

0.6 

0.3 

0.1 

0.3 

0.3 

0.3 

0.3 

0.2 

11.0 

0.4 

0.2 

0.1 

0.2 

0.3 

0.2 

0.3 

0.2 

12.0 

0.3 

0.2 

0.1 

0.2 

0.2 

0.2 

0.3 

0.2 

13.0 

-0.3 

0.2 

0.1 

0.2 

0.2 

0.2 

0.3 

0.2 

ik.O 

-0.4 

0.2 

0.1 

0,2 

0.2 

0.2 

0.3 

0.2 

15.0 

-0.6 

-0.2 

-0.2 

0.2 

-0.6 

-0.4 

-0.3 

-0.3 

16.0 

-0.6 

-0.3 

-0.6 

-0.3 

-0.9 

-0.8 

-0.3 

-0.3 

17.0 

-0.6 

-0.4 

-1.0 

-0.4 

-1.3 

-1.0 

-0.3 

-0.4 

18.0 

-0.4 

-0.5 

-1.1 

-0.9 

-1.2 

-1.1 

-0.3 

-0.4 

19.0 

-0.3 

-0.4 

-1.0 

-0.9 

-0.8 

-0.9 

0.3 

-0.4 

20.0 

-0.4 

0.3 

-0.8 

0.5 

-0.5 

-0.5 

0.3 

-0.3 

21.0 

-0.4 

0.3 

0.3 

0.7 

0.2 

0.4 

0.3 

-0.3 

22.0 

0.3 

0.3 

0.3 

0.4 

0.2 

0.4 

0.3 

-0.3 

23.0 

0.3 

0.4 

0.5 

0.3 

0.2 

0.3 

0.3 

0.2 

2U.0 

0.4 

0.4 

0.3 

0.4 

0.2 

0.4 

0.3 

0.2 

Plan 

Maximum  Flood 

Maximum  Ebb 

/I  Total  Flow 
Downstream 

Time 

hr 

Velocity 

fps 

Time 

hr 

Velocity 

fps 

Base 

3.0 

0.9 

15.0 

-0.6 

31.6 

Plan  1 

3.0 

1.6 

l8.0 

-0.5 

15.3 

Plan  2 

2.0 

1.0 

18.0 

-1.1 

36.6 

Plan  3 

2.0 

1.1 

18.0 

-0.9 

18.5 

Plan  4 

1.0 

1,1 

17-0 

-1.3 

36.0 

Plan  5 

2.0 

1.1 

18.0 

-1.1 

34.7 

Plan  6 

1.0 

0.7 

17.0 

-0.3 

12.8 

Plan  7 

1.0 

1.0 

18.0 

-0.4 

24.6 

» 


Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 


Table  l6 

Effects  of  Plans  1,  c,  3.  U,  3.  6.  and  7 
Station  7.  Bottom 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

hr* 

Test 

1 

2 

3 

k 

5 

6 

7 

0.0 

0.6 

0.6 

0.6 

0.7 

0.7 

0.9 

0.1* 

0.7 

1.0 

0.7 

0.7 

1.0 

1.0 

1.0 

0.9 

0.7 

1.1 

2.0 

0.9 

1.1 

1.2 

1.1 

1.2 

1.1* 

1.2 

0.8 

3.0 

0.9 

1.3 

1.3 

1.1* 

1.3 

1.1* 

1.1 

0.9 

U.O 

0.7 

1.3 

l.h 

1.6 

1.3 

1.1* 

1.2 

0.9 

5.0 

0.7 

1.6 

1.6 

1.6 

1.1* 

1.6 

1.1* 

0.8 

6.0 

0.9 

1.7 

1.6 

1.7 

1.5 

1.5 

1.6 

0.9 

7.0 

0.7 

1.7 

1.5 

1.6 

1.6 

1.5 

1.5 

0.8 

8.0 

0.8 

1.6 

l.U 

1.7 

1.5 

1.3 

1.2 

0.7 

9.0 

0.8 

1.5 

l.U 

1.5 

1.5 

1.3 

1.2 

0.7 

10.0 

0.5 

1.2 

1.3 

1.3 

1.1* 

1.1 

1.2 

0.9 

11.0 

0.6 

1.0 

1.0 

1.1 

1.0 

0.9 

1.0 

0.7 

12.0 

0.1* 

0.7 

0.7 

0.8 

0.8 

0.9 

0.6 

0.5 

13.0 

0.3 

0.5 

0.3 

0.5 

0.3 

0.5 

0.3 

0.3 

lU.O 

-0.3 

0.2 

0.1 

0.2 

0.2 

0.3 

0.3 

0.2 

15.0 

-0.3 

0.2 

-0.5 

-0.1* 

-0.2 

0.2 

-0.3 

-0.3 

l6.0 

-0.3 

-0.8 

-0.9 

-0.9 

-0.2 

-0.6 

-0.3 

-0.3 

IT.O 

-0.8 

-1.0 

-0.9 

-0.9 

-0.3 

-0.8 

-0.3 

-0.3 

18.0 

-0.7 

-1.0 

-1,0 

-0.9 

-0.1* 

-0.6 

-0.3 

-0.3 

19.0 

-0.6 

-0.9 

-0.9 

-0.7 

-0.1* 

-0.5 

-0.3 

-0.3 

20.0 

-0.6 

-0.5 

-0.8 

-0.5 

-0.3 

-0.1* 

-0.3 

-0.3 

21.0 

-O.U 

-O.U 

-0.5 

-0.1* 

-0.2 

-0.3 

-0.3 

-0.3 

22.0 

-0.3 

-0.2 

-0.2 

-0.2 

-0.2 

-0,2 

-0.3 

-0.3 

23.0 

0.3 

0.2 

0.1 

0.2 

0.2 

0.2 

0.3 

0.2 

2U.0 

0.3 

0.3 

0.3 

0.5 

0.3 

0.5 

0.3 

0.1* 

Plem 

Maximum 

Flood 

Maximum  Ebb 

% Total  Flow 
Downstream 

Time 

hr 

Velocity 

fps 

Time 

hr 

Velocity 

fps 

Base 

2.0 

0.9 

17.0 

-0.8 

29.1* 

Plan  1 

6.0 

1.7 

17.0 

-1.0 

21.8 

Plan  2 

5.0 

1.6 

18.0 

-1.0 

25.5 

Plan  3 

6.0 

1.7 

l6.0 

-0.9 

21.3 

Plan  1* 

7.0 

1.6 

18.0 

-o.u 

11.2 

Plan  5 

5.0 

1.6 

17.0 

-0.8 

l6.U 

Plan  6 

6.0 

1.6 

15.0 

-0.3 

12.8 

Plan  7 

1.0 

1.1 

15.0 

-0.3 

16.3 

Table  IT 

Effects  of  Plans  1,  2,  3,  6,  and  7 

Station  8,  Surface 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan  Plan 

hr* 

Test 

1 

2 

3 

1+ 

5 

6 7 

0.0 

-0.9 

-1.3 

-1.5 

-1.7 

-1.2 

-1.3 

-1.0  -0.8 

1.0 

-0.3 

-0.8 

-0.5 

-1.1 

-0.6 

-0.6 

-0.3  -0.2 

2.0 

-0.3 

-0.3 

0.1 

-0.2 

-0.1+ 

-0.2 

0.3  0.2 

j 3.0 

-0.3 

0.3 

0.1 

-0.2 

0.2 

0.1+ 

0.3  0.5 

h.O 

0.3 

0.7 

0.1* 

0.3 

0.2 

0.1+ 

0.3  0.8 

5.0 

0.3 

0.8 

0.6 

0.5 

0.1+ 

0.5 

0.3  1.0 

■ 6.0 

0.3 

0.7 

0.6 

0.3 

0.1+ 

0.3 

0.1*  0.7 

1 7.0 

0.3 

0.5 

0.6 

0.3 

0.1* 

0.5 

0.5  0.8 

! 8.0 

0.3 

0.6 

0.1* 

0.6 

0.3 

0.5 

0.1+  0.7 

1 9.0 

0.3 

0.5 

0.5 

0.6 

0.2 

0.5 

0.1*  0.5 

} 10.0 

0.3 

0.5 

0.1+ 

0.5 

0.2 

0.5 

0.1+  0.2 

I 11.0 

-0.3 

0.5 

0.1+ 

0.3 

0.3 

0.5 

0.1*  0.2 

I 12.0 

-0.5 

-0.2 

0.1 

-0.2 

-0.2 

0.2 

0.1*  0.2 

13.0 

-0.3 

-0.2 

-0.3 

-0.1+ 

-0.6 

-0.1+ 

-0.1+  -0.2 

1 lU.O 

-0.8 

-0.3 

-1.0 

-1.0 

-1.3 

-1.0 

-0.8  -0.5 

1 15.0 

-1.1 

-1.1 

-1.7 

-1.7 

-1.7 

-1.5 

-1.1+  -0.8 

l6.o 

-1.5 

-1.8 

-2.0 

-2.1 

-1.7 

-2.1 

-1.8  -0.7 

17.0 

-1.7 

-2.1 

-2.1 

-2.2 

-1.8 

-2.1 

-2.1  -0.9 

! l8.o 

-1.8 

-2.3 

-2.2 

-2.3 

-1.9 

-2.1 

-2.1  -1.3 

19.0 

-2.1 

-2.U 

-2.1+ 

-2.6 

-2.2 

-2.1* 

-2.2  -1.5 

20.0 

-2.1 

-2.1+ 

-2.5 

-2.6 

-2.1 

-2.1* 

-2.1*  -1.1* 

! 21.0 

-2.U 

-2.6 

-2.5 

-2.7 

-2.1 

-2.1* 

-2.3  -1.5 

i 22.0 

-2.3 

-2.1+ 

-2.1* 

-2.6 

-2.3 

-2.3 

-2.1+  -0.9 

23.0 

-2.0 

-2.1 

-2.1+ 

-2.6 

-2.1 

-2.2 

-2.3  -1.1* 

2h.O 

-1.7 

-2.0 

-2.1 

-2.1* 

-1.8 

-1.9 

-1.7  -1.1* 

Maximum  Flood 

Majcimum  Ebb 

Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

8.0 

0.3 

21.0 

-2.1+ 

91.5 

Plan  1 

5.0 

0.8 

21.0 

-2.6 

82.1* 

Plan  2 

5.0 

0.6 

21.0 

-2.5 

85.1* 

Plan  3 

8.0 

0.6 

21.0 

-2.7 

89.3 

Plan 

5.0 

0.1+ 

22.0 

-2.3 

90.5 

Plan  5 

5.0 

0.5 

19.0 

-2.1+ 

85.0 

Plan  6 

7.0 

0.5 

20.0 

-2.1+ 

85.1* 

Plan  7 

5.0 

1.0 

19.0 

-1.5 

70.1 

* Time  is  expressed  in  hours  after  moon's  transit  of  80th  meridiem 


I 


Table  l8 

Effects  of  Plains  1,  2,  3«  5,  6,  and  7 

Station  8,  Bottom 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

hr* 

Test 

1 

2 

3 

k 

5 

6 

7 

0.0 

0.9 

1.1 

1.1 

0.9 

l.h 

1.2 

1.0 

0.8 

1.0 

1.1 

1.3 

1.1+ 

1.3 

1.8 

1.3 

1.2 

1.1 

2.0 

1.2 

1.6 

1.9 

1.6 

1.6 

1.5 

1.6 

l.U 

3.0 

1.3 

2.0 

1.9 

1.9 

1.8 

1.5 

1.8 

l.U 

k.O 

l.h 

2.1 

1.8 

1.9 

1.7 

1.7 

1.8 

l.U 

5.0 

1.3 

2.1 

1.9 

2.1 

1.9 

l.’( 

1.6 

1.2 

6.0 

1.2 

2.1 

2.0 

1.9 

1.8 

1.6 

1.6 

1.0 

7.0 

1.2 

1.9 

1.7 

2.1 

1.8 

1.5 

1.6 

1.1 

8.0 

1.0 

1.8 

1.5 

1.6 

1.7 

1.5 

1.6 

0.9 

9.0 

1.1 

1.6 

1.3 

1.6 

1.7 

1.5 

1.6 

0.5 

10.0 

0.9 

1.5 

0.9 

1.5 

l.U 

1.5 

l.U 

0.2 

11.0 

0.7 

1.5 

0.8 

1.3 

0.9 

1.1 

1.0 

0.2 

12.0 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.3 

0.1 

13.0 

0.5 

0.2 

0.1 

0.2 

0.2 

0.2 

0.3 

0.1 

lU.O 

-0.3 

-0.3 

-0.3 

-0.3 

0.2 

-0.3 

0.3 

0.1 

15.0 

-0.8 

-0.5 

-0.6 

-0.5 

-0.2 

-0.6 

-0.3 

-0.1 

l6.0 

-0.8 

-0.7 

-0.7 

-0.7 

-0.3 

-0.7 

-0.7 

-0.3 

17.0 

-0.6 

-0.7 

-1.0 

-1.1 

-0.7 

-0.7 

-1.1 

-0.6 

18.0 

-1.0 

-0.9 

-1.0 

-1.1 

-0.9 

-0.7 

-1.2 

-0.8 

19.0 

-0.8 

-0.6 

-0.6 

-0.6 

-0.6 

-0.6 

-1.1 

-0.7 

20.0 

-0.6 

-0.2 

-0.2 

-0.2 

-0.9 

-0.3 

-1.1 

-0.1 

21.0 

-0.3 

-0.2 

-0.2 

0.2 

-0.7 

0.2 

-0.6 

-0.1 

22.0 

-0.3 

0.2 

0.1 

0.3 

-0.3 

0.3 

0.3 

-0.1 

23.0 

0.3 

O.U 

0.5 

0.7 

O.U 

0.6 

0.3 

-0.2 

2U.0 

0.6 

0.8 

0.8 

0.8 

0.9 

0.8 

0.6 

0.5 

Plan 

Maximum  Flood 

Maximum  Ebb 

% Total  Flow 
Downstream 

Time 

hr 

Velocity 

fps 

Time 

hr 

Velocity 

fps 

Base 

*♦.0 

l.U 

18.0 

-1.0 

26.5 

Plan  1 

U.O 

2.1 

13.0 

-0.9 

15. U 

Plan  2 

6.0 

2.0 

17-0 

-1.0 

18.7 

Plaui  3 

5.0 

2.1 

17.0 

-1.1 

16.8 

Plan  U 

5.0 

1.9 

l8.0 

-0.9 

17.6 

Plan  5 

U.O 

1.7 

16.0 

-0.7 

l6.U 

Plan  6 

3.0 

1.8 

18.0 

-1.2 

23.2 

Plan  7 

2.0 

l.U 

18.0 

-0.8 

20.7 

« 


Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

hr* 

Test 

1 

2 

3 

4 

5 

6 

7 

0.0 

-0.8 

-0.1 

-0.3 

-0.7 

-0.3 

-0.1 

-0.6 

-0.3 

1.0 

-0.5 

-o.u 

-0.3 

-0.2 

-0.3 

-0.1 

-0.5 

-0.3 

2.0 

0.2 

0.1 

0.1 

0.1 

0.3 

0.1 

0.2 

0.3 

3.0 

0.6 

0.1 

0.2 

0.1 

0.3 

0.1 

0.2 

0.3 

U.O 

1.0 

0.2 

0.6 

0.4 

0.6 

0.1 

0.5 

0.4 

5.0 

0.2 

0.7 

0.7 

0.8 

1.1 

0.1 

0.9 

0.4 

6.0 

0.1 

0.7 

O.U 

0.8 

1.2 

0.1 

0.8 

0.4 

7.0 

0.5 

0.8 

0.5 

1.0 

1.3 

0.2 

0.9 

0.3 

8.0 

0.7 

0.7 

0.5 

0.8 

1.2 

0.2 

0.8 

0.5 

9.0 

0.8 

0.6 

0.5 

0.8 

1.0 

0.1 

0.6 

0.5 

10.0 

0.7 

0.5 

0.4 

0.6 

0.6 

0.1 

0.6 

0.4 

11.0 

O.k 

O.k 

0.2 

0.3 

0.3 

0.1 

0.3 

0.4 

12.0 

0.2 

0.1 

0.1 

0.1 

0.3 

0.1 

0.1 

-0.0 

13.0 

-0.0 

0.1 

-0.1 

0.1 

-0.0 

0.1 

-0.0 

-0.4 

lU.O 

-0.2 

-0.6 

-0.4 

-1.3 

-0.7 

-0.1 

-0.8 

-0.3 

15.0 

-O.U 

-1.1 

-1.3 

-1.9 

-1.7 

-1.3 

-1.5 

-0.4 

16.0 

-0.6 

-1.5 

-1.1 

-1.7 

-1.8 

-0.8 

-1.5 

-0.4 

17.0 

-1.7 

-0.3 

-0.8 

-1.1 

-1.2 

-0.9 

-1.1 

-0.3 

18.0 

-2.1 

-1.1 

-0.6 

-0.5 

-1.1 

-0.4 

-0.9 

-0.4 

19.0 

-2.1 

-1.0 

-0.7 

-1.0 

-0.8 

-0.3 

-1.3 

-0.7 

20.0 

-2.0 

-l.U 

-0.7 

-0.9 

-0.6 

-0.4 

-1.5 

-1.1 

21.0 

O.k 

-1.1 

-0.6 

-0.6 

-0.7 

-0.1 

-1.0 

-0.9 

22.0 

-0.8 

-0.8 

-1.2 

-0.7 

-0.7 

-0.4 

-1.0 

-0.8 

23.0 

-0.9 

-0.2 

-1.1 

-0.6 

-0.8 

-0.6 

-0.6 

-0.9 

2k. 0 

-0.7 

-0.5 

-0.6 

-0.5 

-0.7 

-0.4 

-0.9 

-0.5 

Plan 

Maximum  Flood 

Maximum  Ebb 

% Total  Flow 
Downstream 

Time 

hr 

Velocity 

fps 

Time 

hr 

Velocity 

fps 

Base 

4.0 

1.0 

18.0 

-2.1 

68.3 

Plan  1 

7.0 

0.8 

l6.0 

-1.5 

66.9 

Plan  2 

5.0 

0.7 

15.0 

-1.3 

69.1 

Plan  3 

7.0 

1.0 

15.0 

-1.9 

66.4 

Plan  4 

7.0 

1.3 

l6.0 

-1.8 

58.8 

Plan  5 

7.0 

0.2 

15.0 

-1.3 

77.9 

Plan  6 

5.0 

0.9 

15.0 

-1.5 

68.8 

Plan  7 

8.0 

0.5 

20.0 

-1.1 

66.6 

Time  is  expressed  in  ho\irs  after  moon's  transit  of  88th  meridian 


Table  20 

Effects  of  Plans  1.  2.  3.  5,  6,  and  T 


tt 


Time  is  expressed  in  ho\irs  after  moon's  transit  of  80th  meridian 


Table  21 


Effects  of  Plans  1,  2,  3.  5,  6,  and  7 

Station  10.  Surface 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

Plan 

hr* 

Test 

1 

2 

3 

U 

5 

6 

7 

0.0 

-0.6 

0.1 

-0.6 

-0.8 

-0.7 

-0.7 

-0.7 

-0.9 

1.0 

0.1 

0.0 

-0.1 

-0.1 

-0.3 

-0.1 

0.1 

-O.U 

2.0 

0.2 

0.2 

0.1 

0.1 

0.0 

0.1 

0.1 

0.3 

1 3.0 

0.8 

0.5 

0.2 

0.3 

0.3 

0.2 

0.3 

0.3 

i U.O 

0.8 

0.9 

1.0 

0.7 

0.6 

0.8 

0.9 

1.0 

f 5.0 

1.0 

1.1 

1.1 

1.1 

1.2 

1.1 

1.3 

1.3 

6.0 

1.0 

1.1 

1.3 

l.U 

l.U 

1.1 

1.3 

1.3 

7.0 

1.0 

1.2 

1.3 

1.5 

1.5 

1.3 

l.U 

l.U 

8.0 

1.2 

1.3 

l.U 

l.U 

1.5 

1.3 

1.5 

1.2 

9.0 

1.2 

l.k 

l.U 

1.5 

1.6 

l.U 

l.U 

1.3 

10.0 

1.2 

l.k 

l.U 

l.U 

1.6 

l.U 

1.5 

1.3 

11.0 

1.2 

1.0 

1.1 

2.0 

1.2 

1.1 

1.1 

1.1 

12.0 

0.9 

0.7 

0.7 

0.8 

0.9 

0.6 

0.7 

0.6 

13.0 

o.J* 

0.1 

0.1 

0.2 

0.3 

0.1 

-0.0 

0.3 

lU.O 

-0.1 

-0.0 

-0.1 

-0.1 

-0.3 

-0.1 

-o.u 

-O.U 

15.0 

-0.9 

-0.8 

-0.9 

-0.6 

-0.8 

-0.7 

-1.2 

-0.9 

16.0 

-1.3 

-l.li 

-1.5 

-1.5 

-1.6 

-1.2 

-1.7 

-1.8 

17.0 

-1.1* 

-1.7 

-2.0 

-1.9 

-2.3 

-1.5 

-2.2 

-1.9 

18.0 

-1.6 

-2.5 

-2.U 

-2.6 

-2.6 

-2.3 

-2.6 

-2.2 

19.0 

-2.1 

-2.7 

-2.5 

-2.7 

-2.6 

-2.U 

-2.7 

-2.U 

20.0 

-2.2 

-2.5 

-2.U 

-2.7 

-2.6 

-2.2 

-2.U 

-2.3 

21.0 

-2.3 

-2.3 

-2.U 

-2.U 

-2.1 

-2.2 

-2.2 

-2.3 

22.0 

-2.1 

-2.1 

-2.1 

-2.U 

-1.8 

-1.9 

-2.0 

-2.1 

23.0 

-1.5 

-1.8 

-1.7 

-1.8 

-1.6 

-1.6 

-1.5 

-1.8 

2U.0 

-1.1 

-1.3 

-1.2 

-1.3 

-1.2 

-1.1 

-1.2 

-1.3 

1 

Maximum  Flood 

Maximum  Ebb 

1 

Time 

Velocity 

Time 

Velocity 

% Total 

Flow 

1 Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

8.0 

1.2 

21.0 

-2.3 

60. 

U 

Plan  1 

10.0 

l.U 

19.0 

-2.7 

63.9 

■ Plan  2 

8.0 

l.U 

19.0 

-2.5 

6U. 

3 

Plan  3 

7.0 

1.5 

19.0 

-2.7 

6U. 

2 

Plan  U 

9.0 

1.6 

18.0 

-2.6 

62. 

8 

Plan  5 

9.0 

l.U 

19.0 

-2.U 

62.9 

Plan  6 

8.0 

1.5 

19.0 

-2.7 

6U. 

3 

: Plan  7 

7.0 

l.U 

19.0 

-2.U 

6U. 

2 

I 


« 


Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian 


Table  22 


Effects  of  Plans  I,  2.  3.  5.  6,  and  7 

Station  10.  Bottom 


Velocity,  fps 


Time 

Base 

Plan 

Plan 

Plan 

Plan 

Plan 

Plsm 

Plan 

hr* 

Test 

1 

2 

3 

U 

5 

6 

7 

0.0 

0.1 

0.1 

0.1 

0.1 

0.3 

0.1 

-0.0 

0.3 

1.0 

0.1 

0.1 

0.1 

0.1 

0.3 

0.1 

-0.0 

0.3 

2.0 

0.1 

0.1 

0.1 

0.1 

0.3 

0.1 

0.1 

0.3 

3.0 

0.3 

0.2 

O.U 

0.3 

0.3 

0.1 

0.6 

0.3 

U.O 

0.7 

0.9 

0.5 

0.8 

O.U 

O.U 

0.6 

0.3 

5.0 

0.6 

0.9 

0.7 

0.8 

O.U 

0.8 

0.7 

0.8 

6.0 

0.5 

1.1 

O.U 

0.8 

0.3 

0.6 

O.U 

0.9 

7.0 

0.3 

0.7 

O.U 

0.7 

0.3 

0.1 

O.U 

0.9 

8.0 

O.J4 

0.2 

0.2 

0.1 

0.3 

0.1 

0.2 

0.7 

9.0 

0.1+ 

0.1 

0.1 

0.1 

0.3 

0.1 

0.3 

0.6 

10.0 

0.2 

-0.1 

0.1 

0.1 

-0.3 

0.1 

0.2 

0.3 

11.0 

0.1 

-0.1 

-0.1 

0.1 

-0.3 

-0.1 

-0.2 

0.3 

12.0 

-0.1 

-0.1 

-0.1 

-0.1 

-0.3 

-0.1 

-0.2 

-0.3 

13.0 

-O.U 

-0.1* 

-0.5 

-0.7 

-O.U 

-0.5 

-0.7 

-0.3 

lU.O 

-0.8 

-0.8 

-0.5 

-0.7 

-O.U 

-0.7 

-0.8 

-0.8 

15.0 

-0.6 

-0.7 

-0.5 

-0.8 

-0.3 

-0.8 

-0.6 

-0.9 

16.0 

-0.8 

-0.9 

-0.5 

-0.8 

-O.U 

-1.0 

-0.7 

-1.0 

17.0 

-0.8 

-1.0 

-0.5 

-0.8 

-0.3 

-0.8 

-0.5 

-1.0 

18.0 

-0.3 

-0.8 

-0.2 

-O.U 

0.0 

-0.5 

-0.3 

-0.9 

19.0 

-0.1 

-0.1 

-0.0 

0.1 

0.2 

-0.2 

-0.0 

-0.6 

20.0 

0.1 

0.1 

0.1 

0.1 

0.2 

-0.0 

0.1 

0.3 

21.0 

0.1 

0.1 

0.1 

0.1 

0.3 

0.1 

0.2 

0.3 

22.0 

0.1 

0.1 

0.1 

0.1 

0.3 

0.1 

0.2 

0.3 

23.0 

0.1 

0.1 

0.1 

0.1 

0.2 

0.1 

0.1 

0.3 

2U.0 

0.1 

0.1 

0.1 

0.1 

0.2 

0.1 

0.1 

0.3 

Plan 

Maximum  Flood 

Maximum  Ebb 

% Total  Flow 
Downstream 

Time 

hr 

Velocity 

fps 

Time 

hr 

Velocity 

fps 

Base 

U.O 

0.7 

lU.O 

-0.8 

U6.6 

Plan  1 

6.0 

1.1 

17.0 

-1.0 

50.7 

Plan  2 

5.0 

0.7 

lU.O 

-0.5 

UU.5 

Plan  3 

5.0 

0.8 

17.0 

-0.8 

U5.5 

Plan  U 

U.O 

O.U 

13.0 

-O.U 

37.3 

Plan  5 

5.0 

0.8 

16.0 

-1.0 

59.3 

Plan  6 

5.0 

0.7 

lU.O 

-0.8 

U9.U 

Plan  7 

6.0 

0.9 

16.0 

-1.0 

U3.9 

• Time  is  expressed  in  hours  after  moon's  trsuisit  of  88th  meridian. 


r 


Table  23 

Maxlaua  Sallnltiee  (Total  Salts,  ppt)  for  Bavlaatlon  Channel  and  Bay  Stations 
Total  Freshwater  Inflow  ■ 15.300  cfa 


I 


Station 


Sc. 

Denth 

Base 

Plan  I 

Plan  2 

Plan  3 

Plan  U 

Plan  5 

Plan  6 

Plan  ' 

Channel  Stations 

1 

Surface 

30. U 

29.8 

30.1. 

29.1. 

29.9 

29.9 

29.5 

30.7 

Bottom 

30.2 

29.9 

30.7 

29.5 

30.0 

30.1 

29.6 

30.7 

3 

Surface 

29.2 

29.1 

29.7 

28.7 

29.1 

29.6 

28.9 

29.0 

Bottom 

29.8 

29.5 

30.1 

29.1 

29.3 

29.7 

29.2 

30.3 

3 

Surface 

28.9 

28.9 

29.3 

28.6 

28.9 

29.1 

28.6 

28.9 

Bottom 

28.9 

29.0 

30.1 

28.8 

29.0 

29.1 

28.7 

30.0 

k 

Surface 

26.8 

26.1. 

22.3 

25.2 

26.3 

26.6 

25.6 

21.9 

Bottom 

28.8 

29.3 

29.6 

28.5 

29.3 

29.1 

28.7 

28.8 

5 

Surface 

26.5 

20.9 

22.0 

23.0 

22.7 

23.1 

22.2 

23.9 

Bottom 

28.3 

28.6 

29.1. 

28.1 

28.3 

29.0 

28.5 

28.1 

6 

Sxirface 

22.6 

20. U 

17.1. 

IU.8 

16.7 

20.1 

17.1 

18.6 

Bottom 

27.6 

28. U 

29.3 

27.9 

28.3 

28.8 

28.2 

28.1 

7 

Surface 

21.3 

ll*.! 

18.1 

16.3 

23.2 

19.9 

18.7 

21.6 

Bottom 

27.0 

28.2 

29.1 

27.5 

28.0 

28.8 

27.9 

27.8 

6 

Surface 

22.0 

19.2 

18.7 

16.9 

18.1 

18.1 

17.3 

21.2 

Bottom 

26.5 

28.0 

27.7 

28.5 

27.7 

28.2 

27.1 

26.1 

9 

Surface 

15.5 

15.3 

11.1. 

12.9 

15.1 

11.5 

12.8 

16.0 

Bottom 

25.6 

26.8 

26.8 

27.7 

27.1* 

27.6 

27.8 

21.7 

10 

Surface 

12.3 

1>..5 

II..8 

11.7 

IU.3 

16.2 

11.5 

16.5 

Bottom 

23.8 

2i..7 

26.2 

27.1 

26.1 

26.9 

28.7 

23.3 

11 

Sur face 

8.7 

12.1 

9.6 

12.0 

10. U 

10.1 

11. 0 

11. 1 

Bottom 

21.9 

2I1.7 

23.7 

25.3 

22.1 

21.6 

21.0 

22.0 

12 

Surface 

6.3 

I..6 

9.5 

5.2 

6.9 

6.0 

1.9 

6.3 

Bottom 

16.6 

19.2 

19.1 

18.6 

16.3 

17.8 

15.6 

16.9 

13 

Surface 

1.0 

1.3 

2.0 

l.li 

1.2 

2.5 

1.0 

1.1 

Bottom 

10.1 

2.9 

10.7 

3.3 

2.7 

9.0 

3.0 

9.2 

Ih 

Surface 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Bottom 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Cedar  Point 

Stations 

Sk 

Surface 

26.1 

30.3 

30.2 

31.0 

29.6 

31.1 

28.9 

28.8 

Bottom 

28.1 

30.3 

30.2 

31.0 

29.7 

31.0 

29.1 

28.9 

S7 

Surface 

27.3 

30.3 

30.3 

30.8 

29.6 

31.1 

29.1 

29.2 

Bottcm 

27.6 

30.1. 

30.2 

30.9 

29.8 

31.0 

29.2 

29.3 

SIO 

Surface 

28.3 

30.1. 

30.2 

30.8 

29.6 

30.9 

29.2 

29.7 

Bottom 

28.6 

30.5 

30.2 

31.0 

29-6 

30.9 

29.1 

30.3 

S12 

Surface 

28.5 

27.3 

29.7 

29.5 

29.6 

29.8 

29.1 

30.3 

Bottom 

28.6 

30. U 

30.2 

30.5 

29.7 

30.6 

29.2 

30.9 

SlU 

Sur face 

28.5 

26.7 

28.7 

27.1* 

27.6 

27.7 

26.5 

27.7 

Bottom 

28.3 

29.3 

30.0 

29.9 

29.2 

30.1 

29.2 

29.5 

Bay  Stations 

Ml 

Surface 

13.7 

16.1 

12.5 

13.3 

13.7 

10.1 

11.2 

11.6 

Bottom 

II4 .6 

18.1 

15.3 

15.6 

15.7 

15.6 

16.0 

16.1 

M2 

Surface 

17. li 

21.7 

18.6 

18.1 

18.1 

19.1 

19.5 

19.8 

Bottom 

18.1. 

23.9 

18.8 

18.1 

18.2 

19.1 

19.3 

20.1 

M3 

Surface 

18.1 

18.9 

18.1 

18.5 

18.1 

18.1 

17.1 

19.7 

Bottom 

20.0 

19.7 

18.2 

18.5 

18.6 

18.8 

17.6 

19.6 

MU 

Surface 

28.0 

28.5 

26.8 

28.2 

28.8 

27.9 

28.5 

27.0 

Bottom 

28.0 

28.5 

27.0 

28.1 

28.6 

28.0 

28.6 

27.2 

\ 


M5 

M6 


Surface 

28.1 

26.2 

23.0 

25.1 

26.8 

26.3 

26.3 

25.6 

Bottom 

28.8 

27.7 

23.8 

27.0 

27.3 

26.9 

27.1 

26.1 

Surface 

13.1 

19.5 

16.9 

17.0 

18.1 

16.7 

15.1 

18.6 

Bottom 

16.7 

23.1 

21.3 

20.6 

20.1 

20.1 

II.9 

21.1 

(Continued) 


Table  2k 


Average  Salinities  (Total  Salts,  ppt ) for  Navigation  Channel  and  Bay  Station; 
Total  Freshwater  Inflow  » 1^.500  cfs 


Station 


No. 

Depth 

Base 

Plan  1 

Plan  P 

Plan  3 

Plan  1* 

Plan  5 

Plan  6 

Plan  7 

Channel 

Stations 

1 

Sxurface 

28.9 

27.6 

27.1* 

27.1 

28.0 

27.9 

26.1 

28.5 

Bottom 

29.8 

29.5 

30.1 

29.1 

29.6 

29-7 

29.3 

30.3 

2 

Surface 

27.6 

26.1 

27.0 

26.0 

26.1* 

27.2 

26.1* 

26.3 

Bottom 

29.3 

28.7 

29.9 

28.8 

29.1 

29.1* 

28.9 

30.0 

3 

Surface 

25.  >* 

21*. 5 

23.8 

21*. 2 

2l*.9 

25.5 

21*. 6 

21*. 2 

Bottom 

28.7 

28.8 

29.5 

28.6 

28.8 

29.2 

28.5 

28.9 

1* 

Surface 

25.1 

20.2 

20.1 

20.6 

19.5 

21.2 

19.9 

20.1 

Bottom 

28.5 

29.0 

29.1* 

28.2 

28.5 

28.9 

28.1* 

28.6 

5 

Surface 

21.8 

17.0 

18.7 

18.1* 

17.9 

19.8 

18.6 

20.1* 

Bottom 

28.1 

28.1* 

29.3 

27.9 

28.1 

28.8 

28.3 

28.3 

6 

Sur face 

18.2 

lU.O 

13.3 

12.8 

15.1 

11*. 9 

15-0 

15.2 

Bottom 

27.2 

28.3 

29.3 

27.7 

28.1 

28.7 

28.0 

28.0 

7 

Surface 

17.8 

11.5 

12.7 

17.7 

16.9 

15.6 

ll*.7 

17.1 

Bottom 

26.7 

27.8 

28.9 

27.1* 

28.0 

28.5 

27.7 

27.3 

8 

Sup face 

15.8 

ll*.l 

13.5 

12.8 

16.5 

ll*.8 

13.8 

17.2 

Bottom 

26.1 

27.6 

27.3 

28.1 

27.5 

28.0 

27.2 

25.8 

9 

Surface 

9.0 

10.3 

8.1 

9.1 

10.3 

10,0 

9.9 

9.8 

Bottom 

2U.7 

26.2 

26.6 

27.1* 

26.7 

27.3 

27.2 

2U.U 

10 

Surface 

6.U 

6.6 

7.2 

5.5 

6.9 

7.1* 

6.3 

10.0 

Bottom 

23.5 

23.8 

25.3 

26.7 

25.0 

26.  U 

26.7 

22.6 

11 

Surface 

‘*.5 

5.3 

1*.5 

1*.9 

1*.5 

5.1 

5.2 

6.3 

Bottom 

18.9 

17.6 

19.2 

17.1* 

ll*.9 

18.9 

17.3 

17.8 

12 

Sxirfaoe 

2.2 

1.7 

2.9 

1.9 

2.2 

2.1* 

1.5 

1.9 

Bottom 

9.6 

8.2 

10.1 

8.1 

8.2 

9.5 

7.5 

9.5 

13 

Surface 

0.3 

0.3 

0.5 

0.3 

0.3 

0.5 

0.3 

0.3 

Bottom 

3.2 

0.7 

2.9 

0.7 

0.6 

2.2 

0.7 

2.8 

11* 

Surface 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Bottom 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Cedar  Point 

Stations 

Sk 

Sur  face 

2l<.li 

25.6 

26.6 

26.3 

25.2 

26.1* 

2l*.l 

21*. 6 

Bottom 

26.8 

26.1 

27.1* 

26.9 

25.9 

26.8 

25.1 

25.3 

S7 

Surface 

21*. 7 

25.9 

26.6 

25.9 

25.6 

26.0 

2l*.5 

21*.  3 

Bottom 

25.7 

26.5 

27.3 

26.6 

26.2 

27.0 

25.1* 

25.2 

SIO 

Surface 

26.3 

26. U 

27.1 

26.6 

26.2 

26.8 

25.3 

25.7 

Bottom 

27.1* 

28.8 

28.5 

28.8 

28.0 

28.9 

27.2 

27.8 

S12 

Surface 

26.8 

25.1* 

27.5 

26.6 

26.6 

26.6 

2l*.9 

26.6 

Bottom 

28.2 

28.9 

28.9 

28.5 

28.7 

29.1* 

28.0 

29.9 

Sll* 

Surface 

27.1 

25.3 

26.8 

26.0 

26.1 

26.5 

2U.6 

25.1 

Bottom 

27.7 

26.5 

27.5 

27.2 

27.1 

27.5 

26.1 

26.3 

Bay  Stations 

Ml 

Surface 

9.1* 

10.3 

7.6 

9.0 

8.0 

6.8 

8.2 

9.9 

Bottom 

13.2 

17.0 

12.8 

13.9 

11*. 1* 

12.9 

15.2 

llt.U 

M2 

Surface 

ll*.U 

19.1* 

16.7 

l6.1 

16.9 

17.2 

16.7 

17.2 

Bottc»B 

17.7 

20.8 

18.2 

17.5 

17.6 

18.3 

17.6 

19.0 

M3 

Surface 

lli.O 

16.1* 

15.0 

15.5 

15-1 

11*. 6 

15-1 

ll*.7 

Bottom 

18.8 

18.1 

16.5 

17.0 

16.6 

16.5 

15.9 

18.0 

Ml* 

Surface 

2l*.  U 

22.1 

21*.  7 

21*.  0 

23.9 

22.8 

23.1* 

22.3 

Bottom 

26.0 

25.0 

25.2 

25.1 

25.1* 

2l*.0 

25.0 

2lt.l* 

M5 

Surface 

21*. 6 

23.9 

22.2 

23.3 

25.0 

21*. 5 

23.8 

23.0 

Bottom 

27.3 

25.1 

23.0 

23.5 

25.7 

25.1 

2U.7 

21*. 5 

M6 

Surface 

10.8 

15.3 

ll*.2 

13.3 

15.7 

13.0 

11*. 1 

13.8 

Bottom 

15.8 

21.2 

19.2 

17.9 

19.0 

18.7 

lit. 5 

20.1 

(Continued) 


Minimum  Salinities  (Total  Salts 


Table  25 

)pt)  for  Navigation  Channel  and  Bay  Stations 


I 


1 

1 


1 


1 


Total  Freshwater  Inflow  « 15.500  cfs 


Station 


No. 

Depth 

Base 

Plan  1 

Plan  2 

Plan  3 

Plan  1 

Plan  5 

Plan  6 

Plan  7 

Channel  Stations 

1 

Surface 

25.3 

211.3 

23.3 

22.9 

25.9 

25.1 

26.2 

23.9 

Bottom 

29.5 

28.8 

29.1 

28.5 

29.1 

29.0 

28.6 

29.3 

2 

Surface 

25.6 

20.6 

23.0 

20.5 

21.7 

23.1 

22.1 

22.3 

Bottom 

28.9 

25.9 

29.8 

27.0 

28.8 

29.1 

28.8 

29.6 

3 

Surface 

17.7 

19.2 

17.8 

19.1 

19.5 

20.1 

18.5 

20.8 

Bottom 

28.3 

28.7 

29.3 

28.  3 

28.5 

28.9 

28.3 

27.5 

k 

Sxirface 

23.3 

15.8 

16.5 

17.1 

15.6 

17.7 

16.8 

17.1 

Bottom 

28.1 

28.5 

29.2 

27.9 

28.2 

28.6 

28.1 

28.1 

5 

Surface 

17.6 

111. 5 

16.9 

111. 6 

15.3 

17.8 

15.7 

17.1 

Bottom 

27.7 

28.0 

28.9 

27.5 

27.8 

28.6 

28.2 

27.8 

6 

Surface 

12.1 

9.1 

8.0 

10.2 

12.0 

11.0 

12.1 

9.0 

Bottom 

26.8 

28.1 

29.2 

27.3 

27.9 

28.6 

27.7 

27.9 

7 

Surface 

9.0 

7.8 

7.7 

7.7 

10.6 

13.1 

11.1 

8.0 

Bottom 

26.5 

27.3 

28.  li 

27.3 

27.7 

28.2 

27.6 

26.6 

8 

Surface 

8.3 

8.6 

8.8 

9.1 

11.2 

10.1 

8.1 

10.7 

Bottom 

211.5 

26.0 

26.9 

27.7 

27.3 

27.8 

26.8 

21.8 

9 

Surface 

3.9 

5.3 

I1.6 

U.6 

5.1 

5.0 

5.2 

1.5 

Bottom 

23.8 

2I1.9 

26.0 

26.5 

21.5 

26.1 

26.5 

23.9 

10 

Surface 

3.1* 

2.8 

3.I1 

2.8 

3.3 

3.8 

2.7 

3.5 

Bottom 

22.9 

22.2 

23.7 

25.6 

22.9 

25.0 

26.2 

21.3 

11 

Surface 

1.7 

2.1 

1.7 

1.7 

1.6 

1.8 

1.6 

2.3 

Bottom 

15.3 

7.2 

IU.7 

8.9 

8.2 

11.2 

10.5 

13.8 

12 

Surface 

0.3 

0.2 

0.3 

0.2 

0.2 

0.3 

0.2 

0.2 

Bottom 

2.0 

o.u 

1.8 

0.5 

1.6 

2.6 

1.6 

2.1 

13 

Surface 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Bottom 

0.3 

0.1 

0.3 

0.1 

0.1 

0.1 

0.1 

0.1 

Ik 

Surface 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Bottom 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Cedar  Point 

Stations 

Sk 

Surface 

21.7 

22.9 

211.1 

23.3 

22.6 

22.8 

19.7 

21.7 

Bottom 

25.3 

23.6 

25.5 

21.  li 

22.9 

23.3 

22.3 

22.9 

S7 

Surface 

20.7 

23.9 

23.8 

23.0 

22.3 

22.0 

21.3 

21.3 

Bottom 

23.0 

2U.3 

25.1 

23.9 

22.8 

22.3 

21.7 

22.6 

SIO 

Surface 

2li.O 

23.0 

211.3 

21.0 

23.9 

21.0 

21.2 

22.1 

Bottom 

25.8 

26.1 

26.7 

26.5 

< 9 

26.2 

21.0 

25.1 

S12 

Surface 

2I1.5 

22.5 

2U.0 

23.7 

23.3 

21.0 

21.7 

22.7 

Bottom 

27.5 

26.7 

27.8 

25.9 

27.5 

27.2 

26.9 

28.6 

Sli* 

Surface 

26.5 

22.1 

2U.2 

23.6 

23.3 

21.0 

22.1 

22.1 

Bottom 

26.9 

22.2 

2I1.8 

21.3 

23.9 

21.6 

23-1 

23.2 

Bay  Stations 

Ml 

Sur  face 

6.3 

7.8 

ii.i 

5.3 

1.3 

1.3 

1.8 

1.6 

Bottom 

10.6 

15.3 

8.8 

12.7 

13.2 

8.3 

11.2 

10.9 

M2 

Surface 

12.1 

16.2 

111. 2 

11. 0 

15.6 

11.2 

15.1 

11.2 

Bottom 

16.9 

19.7 

16.7 

16.1 

16.8 

17.3 

16.7 

17.7 

M3 

Surface 

10.6 

13.9 

12.1 

13.2 

11.9 

10.6 

12.1 

10.7 

Bottom 

16.  Ii 

16.3 

15.0 

15.1 

11.3 

ll . 6 

11.2 

16.2 

mu 

Surface 

15.1 

18.8 

23.5 

20.6 

21.1 

19.5 

18.9 

20.7 

Bottom 

22.5 

22.6 

2I1.O 

22.2 

21.6 

20.0 

21.1 

21.5 

Sur face 

16.6 

21.0 

20.9 

21.2 

21.7 

22.7 

21.0 

20.1 

Bottom 

26.5 

23.0 

21.8 

21.9 

23.9 

23.5 

22.9 

23.1 

Surface 

8.6 

11.7 

10.  U 

9.7 

II.6 

8.6 

13.1 

8.0 

Bottom 

111. 9 

19.5 

17.0 

11.2 

17.7 

17.9 

ll.O 

18.2 

(Continued) 


T»ble  23  (Concluded) 


Stations  (Continued 


M25 

M26 


Station 

Wo. 


Depth 


Base  Plan  1 Plan  2 ^an  3 Plan  U Plan 


Plan  6 Plan 


Surface 

Bottoa 


Sxurface 

Botton 


Surface 

Botton 


Surface 

Botton 


Surface 

Botton 


Surface 

Bottm 


Surface 

BottOT 


Surface 

Botton 


Surface 

Bottom 


Surface 

Botton 


Surface 
Bottom 


Surface 
Botton 


Surface 
Bottoa 


Surface 

Botton 


Surface 

Bottom 


Surface 

Bottom 


Surface 

Bottom 


Surface 

Bott<»i 


Surface 

Botton 


Surface 

Bottoa 


Surface 

Bottoa 


Table  ?6 

Average  Salinities  (Total  Salts,  ppt ) for  Critical  Areas  1,  2.  3.  and  ^ 


\£>  <M|  CO  CVJ  <-^1  VO  Ov  CM  lA  r-1  VO 


I Ov  rH  VO  m 00  oo 


O CM  O O 00  rH  0^0  O IH  O O CM  O O CM  iH  pH  O O 

•*>  M I I l|  I l|  i 4-  l|  I > l|  I I ll  I 4>  11 


rHlOv  OOOvjrH  iACi|rovot*-|t*-  CM-?|co  OOlO  vOiAlvo  Omj 

cmI  ON  00  OM  ov  e-^  o^  00*  CO  d|  ON  CO*  dl  ON  00  o|  ON  om  od  on  rn) 

CM|  *-H  pH  pH  I pH  pH  phJ  pH  pHCM|  pH  pHCM|  pH  pHOj]  pH  pHphI  pH  pHCM| 


CM  O ON.cO-:ff*-|trNOO|OVOrHvO  CMCO  O 

d d ^ o d ddd  ddd  ddld  pnd  rn 


O VO  C*N|  lA 


I VO 

1*“ 

VD 

Ov 

ON  0> 

i ^ 

0\  CM 

VO 

MN  Ov| 

CM 

1 vd 

u*v  O- 

VO 

vd 

r-| 

r^ 

VO 

1 

lA  r— 

VO 

NO 

-d  vd 

J CM 

CM  CM 

CM 

CM 

cvjI 

CM 

CM  CM 

( CM 

CM  CM 

CM 

CM  Cm| 

CM 

CM  CM 

rHVO  0\  pHia  cm  OiaJCM  -^VO 

pnd  d do  d ddlo  dd 


0 vAQOOvJOvO-OnIoO  Ov 

6 d d dl  d d d(  d d 

1 I I ; I I I 1 1 I I 


pH  lAj 

00 

0 OJ 

CM  0 

pH 

0 

pH 

0-  ON 

<0 

ON  VO 

-it  vol 

lA 

CM  0 

VO 

-d  vd| 

lA 

ON  lA 

^ vd 

lA 

VO 

lA 

ON  irv 

ON  lA 

ON  i/M 

ON  vd 

CM  CmI 

CM 

CM  CM( 

CM 

CM  CM 

CM 

CM 

CM 

CM 

CM  CM 

CM 

CM  CM 

CM 

CM  CMI 

CM 

CM  CM 

CM 

t—  vol  VO  o|  ro  irvl  -if  00  iA|  pH  r-  ooI  co  cm  ool  oo  cm  col  oo 


Ov  col  Pi  pH  001  CM  -H  CM  CM  OV  pH  O O O 

pH  CM  I CM  CM  CM  I CM  CM  CM  I CM  pH  CM  I CM  CM  CM  | CM 


O O cm!  pH  O cm  pH  O CMI  O O col  pH  O CMI  pH 

•f  I it  t -f  11  I •f  ll  I I ll  I 4 ll  I 


ITV  col  Ov  VO  col  0\  O 00 


O pHI  o 
CM  CMI  CM 


Ov  O O 
pH  cm  cm 


4)  4/  ft) 

S § S S I Sf  a § 

V44J  Li<M4J 

i44J  ft)  U ft)  U 

MiS  4 nS  < m & 


a>a)  QjO)  i>  9}  0)0)  4) 

a§  SfSi  SfS§  Sf^g  §fS§  Sf 

Li  y*  Ih 

u ft)  U *9  ft)  U ft)  U 4)  U 4^  ft) 

M(8<w<S5w<S5w<S'5mi8'< 


Plan  test  value  minus  base  test  value 


Mjtximura  Current  Velocities 


Base,  fps 
Surface  Bottom 


Plan  2 
Surface  Bottom 


Percent  of  Total  Flow  Dowstream  


Base , 

Downstream  Plan  P 

Station  Surface  Bottom  Surface  Bott  om 


Table  29 

Effects  of  Plan  2,  Station  1.  Sxirface 
Q ■ 63,500  cfs 


i 


Velocity. 

fns 

Time 

Base 

Plan 

hr* 

Test 

2_ 

0.0 

1.5 

2.U 

1.0 

2.3 

3.i* 

2.0 

3.3 

3.6 

3.0 

3.2 

3.0 

i*.0 

2.9 

2.8 

5.0 

2.9 

2.5 

6.0 

2.6 

2.1 

7.0 

2.3 

1.7 

8.0 

1.7 

l.U 

9.0 

1.2 

O.U 

10.0 

0.3 

-0.1 

11.0 

-O.U 

-0.6 

12.0 

-l.U 

-l.U 

13.0 

-2.2 

-2.0 

lU.O 

-2.7 

-2.U 

15.0 

-2.9 

-2.7 

l6.0 

-2.8 

-2.6 

17.0 

-2.3 

-2.6 

l8.0 

-2.0 

-3.1 

19.0 

-1.9 

-2.3 

20.0 

-1.3 

-1.7 

21.0 

-1.1 

-0.9 

22.0 

-0.3 

-0.3 

23.0 

0.3 

0.3 

2k.  0 

0.8 

1.0 

Maximiim  Flood  Maximum  Ebb 


Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

2.0 

3.3 

15.0 

-2.9 

U6.1 

Plan  2 

2.0 

3.6 

18.0 

-3.1 

U8.3 

«• 


Time  Is  expressed  in  hours  after  moon's  transit  of  88th  meridian 


Table  30 

Effects  of  Plan  2.  Station  1,  Bottom 
Q » 63,500  cfs 


Velocity, 

fps 

Time 

Base 

Plan 

hr* 

Test 

2_ 

0.0 

1.9 

1.1* 

1.0 

1.9 

1.9 

2.0 

2.1 

1.7 

3.0 

2.3 

1.9 

k.O 

2.3 

1.1* 

5.0 

1.9 

1.6 

6.0 

2.1 

1.1* 

7.0 

1.9 

1.2 

8.0 

1.6 

1.0 

9.0 

1.0 

0.3 

10.0 

0.3 

-0.1 

11.0 

-0.5 

-0.3 

12.0 

-1.6 

-1.1* 

13.0 

-2.3 

-1.6 

llt.O 

-2.3 

-2.5 

15.0 

-2.6 

-1.8 

l6.0 

-2.3 

-2.5 

17.0 

-2.7 

-1.8 

18.0 

-2.6 

-2.3 

19.0 

-2.6 

-2.0 

20.0 

-2.3 

-1.1* 

21.0 

-1.5 

-1.0 

22.0 

0.3 

-0.1 

23.0 

0.3 

0.1 

2U.0 

0.9 

0.5 

Mavimiiin  Flood  Maximum  Ebb 


Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

hr 

fps 

Downstream 

Base 

3.0 

2.3 

17.0 

-2.7 

53.0 

Plan  2 

3.0 

1.9 

lU.O 

-2.5 

57.1 

• Time  is  expressed  in  hoxirs  after  moon's  transit  of  88th  meridian. 


Table  31 

Effects  of  Plan  2,  Station  2.  Siirface 
Q = 63,500  cfs 


Velocity, 

. fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.9 

0.9 

1.0 

1.J+ 

1.4 

2.0 

1.6 

1.6 

3.0 

2.3 

1.7 

li.O 

2.2 

1.6 

5.0 

1.9 

1.3 

6.0 

1.7 

1.3 

7.0 

1.5 

1.1 

8.0 

1.2 

0.7 

9.0 

0.7 

0.4 

10.0 

-0.3 

-0.3 

11.0 

-0.7 

-0.3 

12.0 

-1.2 

-0.3 

13.0 

-1.3 

-0.8 

lU.O 

-1.3 

-0.8 

15.0 

-1.7 

-0.6 

l6.0 

-2.2 

-0.8 

17.0 

-1.7 

-0.5 

l8.0 

-1.4 

-1.7 

19.0 

-1.0 

-1.6 

20.0 

-0.9 

-1.0 

21.0 

-1.0 

-0.3 

22.0 

-0.5 

0.1 

23.0 

-0.5 

0.3 

2k. 0 

0.3 

0.8 

Maximum  Flood  Maximiun  Ebb 

Time  Velocity  Time  Velocity  % Total  Flow 


Plan 

Base 
Plan  2 


Table  33 

Effects  of  Plan  2.  Station  3«  Surface 
Q * 63,500  cfs 


Velocity, 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.1 

1.1 

1.0 

0.2 

1.5 

2.0 

0.5 

1.2 

3.0 

0.7 

1.1 

k.O 

0.5 

1.0 

5.0 

0.5 

0.9 

6.0 

0.6 

1.1 

7.0 

0.8 

1.1 

8.0 

0.7 

1.0 

9.0 

0.5 

0.4 

10.0 

0.2 

0.1 

11.0 

-0.1 

-0.1 

12.0 

-O.k 

-0.4 

13.0 

-0.8 

-0.4 

ih.O 

-1.9 

-0.8 

15.0 

-1.7 

-1.4 

l6.0 

-1.7 

-1.5 

17.0 

-1.6 

-1.3 

l8.0 

-0.8 

-1.1 

19.0 

-0.8 

-0.8 

20.0 

-0.6 

-0.8 

21,0 

-O.k 

-0.5 

22.0 

-0.3 

-0.3 

23.0 

-0.2 

0.2 

2k. 0 

-0.1 

0.4 

Maximum  Flood 

Maximum  Ebb 

Time 

Velocity 

Time 

Velocity 

% Total  Flow 

hr 

fps 

hr 

fps 

Downstream 

7.0 

0.8 

14.0 

-1.9 

67.8 

1.0 

1.5 

16.0 

-1.5 

46.7 

Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 


Table 

Effects  of  Plan  2.  Station  3.  Bottom 
Q * 63,500  cfs 


Velocity. 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.8 

0.3 

1.0 

0.8 

0.3 

2.0 

0.8 

0.1+ 

3.0 

0.7 

0.1+ 

i*.o 

0.8 

0.2 

5.0 

0.6 

0.3 

6.0 

0.8 

0.7 

T.O 

0.8 

0.5 

8.0 

0.6 

0.6 

9.0 

0.6 

0.3 

10.0 

O.U 

0.1+ 

11.0 

0.2 

0.2 

12.0 

0.1 

0.1 

13.0 

0.1 

0.1 

lU.O 

-0.1 

-0.2 

15.0 

-0.2 

-0.5 

16.0 

-0.6 

-0.1+ 

17.0 

-0.5 

-0.5 

18.0 

-0.5 

-0.3 

19.0 

-0.1 

-0.1 

20.0 

0.1 

0.1 

21.0 

0.8 

0.5 

22.0 

0.8 

0.8 

23.0 

1.0 

0.8 

2h.O 

1.2 

0.5 

Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 


If  I 


Table  35 

Effects  of  Plan  2.  Station  U.  Surface 
Q = 63,500  cfs 


Velocity, 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.3 

0.1* 

1.0 

0.8 

0.1* 

2.0 

1.0 

0.8 

3.0 

0.8 

1.1 

U.O 

0.8 

1.1 

5.0 

0.5 

1.1 

6.0 

0.5 

1.0 

7.0 

0.5 

0.9 

8.0 

0.5 

0.6 

9.0 

0.3 

0.1* 

10.0 

0.2 

-0.1 

11.0 

0.2 

-0.2 

12.0 

-0.2 

-0.1* 

13.0 

-0.5 

-1.0 

li*.0 

-0.8 

-1.1 

15.0 

-1.3 

-1.1 

16.0 

-1.2 

-1.1 

17.0 

-1.3 

-1.2 

18.0 

-1.1 

-1.3 

19.0 

-1.2 

-1.2 

20.0 

-1.1 

-0.8 

21.0 

-0.8 

-0.8 

22.0 

-0.6 

-0.5 

23.0 

-0.3 

-0.2 

2l*.0 

-0.2 

0.1* 

Maximum  Flood  Maximum  Ebb 


Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

2.0 

1.0 

17.0 

-1.3 

62.5 

Plan  2 

3.0 

1.1 

18.0 

-1.3 

57.3 

I 


II 


Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 


Table  36 

Effects  of  Plan  2.  Station  U,  Bottom 
Q = 63,500  cfs 


Velocity,  fps 


Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.8 

1.0 

1.0 

0.8 

0.8 

2.0 

0.7 

0.8 

3.0 

0.7 

0.8 

k.O 

0.5 

0.6 

5.0 

0.1* 

0.6 

6.0 

0.3 

0.7 

7.0 

0.6 

0.8 

8.0 

0.5 

0.8 

9.0 

0.5 

0.6 

10.0 

0.6 

0.1* 

11.0 

0.6 

0.3 

12.0 

-0.3 

0.1 

13.0 

-0.1* 

-0.1 

lU.O 

-0.1+ 

-0.1 

15.0 

-0.1* 

-0.2 

16.0 

-0.3 

-0.2 

17.0 

-0.2 

-0.3 

18.0 

-0.2 

-0.1* 

19.0 

-0.2 

-0.1* 

20.0 

-0.2 

-0.1* 

21.0 

-0.2 

-0.3 

22.0 

-0.2 

-0.1 

23.0 

0.2 

0.1 

2I4.O 

0.2 

0.6 

Maximum  Flood  Maximum  Ebb 


Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

0.0 

0.8 

13.0 

-0.1* 

27.2 

Plan  2 

0.0 

1.0 

18.0 

-0.1* 

23.2 

* Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian 


Table  37 

Effects  of  Plan  2,  Station  5%  Surface 
Q = 63,500  cfs 


Velocity,  fps 


Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.1 

0.1 

1.0 

0.2 

0.1 

2.0 

0.3 

0.3 

3.0 

0.6 

0.5 

4.0 

0.5 

0.5 

5.0 

0.7 

0.6 

6.0 

0.8 

0.6 

7.0 

0.8 

0.6 

8.0 

0.5 

0.4 

9.0 

0.4 

0.2 

10.0 

0.4 

0.1 

11.0 

0.2 

-0.1 

12.0 

-0.5 

-0.3 

13.0 

-0.6 

-0.3 

l4.0 

-0.8 

-0.5 

15.0 

-0.9 

-1.0 

l6.0 

-0.9 

-1.3 

17.0 

-1.0 

-1.4 

18.0 

-0.9 

-1.3 

19.0 

-0.9 

-1.3 

20.0 

-0.8 

-1.0 

21.0 

-1.0 

-0.9 

22.0 

-0.8 

-0.6 

23.0 

-0.7 

-0.4 

24.0 

-0.4 

-0.2 

Maximxim  Flood  Maximum  Ebb 


Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

6.0 

0.8 

17.0 

-1.0 

65.0 

Plan  2 

5.0 

0.6 

17.0 

-1.4 

71.9 

* Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 
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Table  38 


Effects  of  Plan  2,  Station  5,  Bottom 
Q * 63,500  qfs 


Velocity, 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.5 

0.8 

1.0 

0.5 

1.0 

2.0 

0.5 

0.9 

3.0 

0.6 

0.6 

i*.o 

0.8 

0.6 

5.0 

0.6 

0.6 

6.0 

0.5 

0.6 

7.0 

0.3 

0.6 

8.0 

0.5 

0.5 

9.0 

0.5 

0.4 

10.0 

0.2 

0.4 

11.0 

0.2 

0.4 

12.0 

0.2 

0.1 

13.0 

-0.2 

-0.1 

ll+.O 

-0.2 

-0.1 

15.0 

-0.2 

-0.2 

l6.0 

-0.4 

-0.2 

IT.O 

-0.5 

-0.4 

18.0 

-0.5 

-0.5 

19.0 

-0.5 

-0.5 

20.0 

-0.5 

-0.5 

21.0 

-0.4 

-0.4 

22.0 

-0.2 

-0.1 

23.0 

0.2 

0.2 

2k.  0 

0.3 

0.4 

Maximum  Flood 

Maximum  Ebb 

Time 

Velocity 

Time 

Velocity 

$ Total  Flow 

Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

0.8 

17.0 

-0.5 

35.0 

Plan  2 

1.0 

18.0 

-0.5 

28.3 

Effects 

Table  39 

of  Plan  2.  Station  6 

, Surface 

Q = 63,500  cfs 

Velocity. 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.1 

0.1 

1.0 

0.1 

0.3 

2.0 

0.6 

O.U 

3.0 

0.5 

0.2 

h.O 

0.3 

0.1 

5.0 

0.2 

0.1 

6.0 

0.1 

0.1 

7.0 

0.1 

0.1 

8.0 

0.1 

0.1 

9.0 

0.1 

0.1 

10.0 

0.1 

0.1 

11.0 

-0.1 

-0.1 

12.0 

-0.1 

-0.2 

13.0 

-0.5 

-0.3 

lU.O 

-0.9 

-0.8 

15.0 

-1.1* 

-1.6 

16.0 

-0.9 

-l.U 

17.0 

-0.8 

-1.1 

18.0 

-0.8 

-1.0 

19.0 

-0.8 

-0.9 

20.0 

-0.8 

-0.9 

21.0 

-0.6 

-0.8 

22.0 

-0.6 

-0.7 

23.0 

-0.5 

-0.5 

2U.O 

-0.1 

-0.2 

Maximum  Flood  Maxlmvim  Ebb 


Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan  hr 

hr 

Downstream 

Base  2.0 

0.6 

15.0 

-l.U 

78.3 

Plan  2 2.0 

o.k 

15.0 

-1.6 

8U.3 

Time  is  expressed  in  hoiirs  after  moon's  transit  of  88th  meridian 
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Table  1*0 

Effects  of  Plan  2,  Station  6.  Bottom 
Q = 63,500  cfs 


f 

Velocity, 

fps 

A 

Time 

Base 

Plan 

hr* 

Test 

2 

1 

0.0 

0.1 

1.0 

\ 

1.0 

0.5 

1.2 

5 

2.0 

0.7 

1.2 

i 

3.0 

0.8 

1.2 

■ 

U.O 

0.8 

1.2 

* 

5.0 

0.7 

1.0 

6.0 

0.7 

1.0 

7.0 

0.6 

0.9 

8.0 

0.5 

0.9 

t 

9.0 

0.1* 

0.7 

10.0 

0.3 

0.5 

11.0 

0.2 

0.3 

12.0 

0.1 

0.2 

13.0 

0.1 

0.1 

ll+.O 

-0.1 

-0.1 

15.0 

-0.1 

-0.1 

16.0 

-0.3 

-0.2 

17.0 

-0.8 

-0.1* 

18.0 

-1.0 

-0.6 

. 

19.0 

-0.9 

-0.6 

20.0 

-0.9 

-0.2 

21.0 

-0.7 

-0.2 

■ 

22.0 

-0.3 

0.2 

23.0 

-0.1 

0.6 

2U.O 

-0.1 

0.8 

f 

Maximum  Flood 

Maximum  Ebb 

( Plan 

Time  Velocity 

Time 

Velocity 

% Total  Flow 

hr  fps 

hr 

fps 

Downstream 

Base 

3.0  0.8 

18.0 

-1.0 

1*5.7 

Plan  2 

1.0  1.2 

18.0 

-0.6 

16.0 

^ * Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 


L. 


Table 


Effects 

of  Plan  2.  Station  7 

. Surface 

Q = 63,500  cfs 

Velocity, 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.6 

0.5 

1.0 

0.6 

0.6 

2.0 

0.7 

0.7 

3.0 

0.7 

0.6 

U.O 

0.8 

0.7 

5.0 

0.9 

0.5 

6.0 

0.7 

0.5 

7.0 

0.6 

0.5 

8.0 

0.6 

0.6 

9.0 

0.6 

0.6 

10.0 

0.6 

0.3 

11.0 

0.3 

0.2 

12.0 

0.3 

0.2 

13.0 

0.3 

-0.2 

lU.O 

-0.3 

-0.2 

15.0 

-0.6 

-0.3 

16.0 

-0.6 

-0.6 

IT.O 

-0.6 

-0.6 

18.0 

-0.7 

-0.6 

19.0 

-0.6 

-0.6 

20.0 

-0.5 

-0.6 

21.0 

-0.3 

-0.2 

22.0 

0.3 

0.2 

23.0 

0.3 

0.3 

2U.O 

0.1* 

O.U 

Meucimtim  Flood  Maximm  Ebb 


Time 

Velocity 

Time 

Velocity 

Jt  Total  Flow 

Plan 

hr 

fps 

hr 

Downstream 

Base 

5.0 

0.9 

18.0 

-0.7 

31.0 

Plan  2 

2.0 

0.7 

19.0 

-0.6 

35.2 

I 


Time  is  expressed  in  hours  after  moon's  transit  of  SStli  meridian 
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Table  U2 

Effects  of  Plan  2.  Station  7.  Bottom 
Q = 63,500  cfs 


Velocity. 

fps 

Time 

Base 

Plan 

hr* 

Test 

2_ 

0.0 

O.U 

0.6  ' 

1.0 

0.7 

1.2 

2.0 

0.9 

1.6 

3.0 

1.0 

1.6 

i*.0 

0.9 

1.6 

5.0 

1.0 

1.1+ 

6.0 

0.9 

1.1* 

T.O 

1.1 

1.1* 

8.0 

0.9 

1.1* 

9.0 

0.8 

1.1 

10.0 

0.6 

1.0 

11.0 

0.1* 

0.8 

12.0 

0.3 

0.6 

13.0 

0.3 

0.2 

ll*.0 

-0.3 

-0.5 

15.0 

-0.5 

-0.8 

16.0 

-0.7 

-0.8 

17.0 

-0.8 

-0.8 

18.0 

-0.7 

-0.7 

19.0 

-0.8 

-0.6 

20.0 

-0.6 

-0.1* 

21.0 

-O.U 

-0.5 

22.0 

-0.1* 

-0.2 

23.0 

0.3 

0.1 

2U.O 

0.3 

0.2 

Plan 


Maximum  Flood 
Time  Velocity 

hr  fps 


Maximum  Ebb 


Time 

Velocity 

% Total  Flow 

hr 

fps 

Downstream 

17.0 

-0.8 

32.8 

15.0 

-0.8 

21*. 6 

j 


* Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian. 

t 

r 


Table  U3 

Effects  of  Plan  2.  Station  8.  Surface 
Q * 63,500  cfs 


Velocity. 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

-2.0 

-1.7 

1.0 

-1.8 

-1.2 

2.0 

-1.1 

-1.1 

3.0 

-0.6 

-1.0 

U.O 

-0.3 

-0.7 

5.0 

0.3 

-0.3 

6.0 

0.3 

0.1 

7.0 

0.5 

0.2 

8.0 

O.U 

0.2 

9.0 

0.3 

0.2 

10.0 

0.3 

0.1 

11.0 

0.3 

-0.2 

12.0 

-0.3 

-0.2 

13.0 

-0.5 

-0.7 

lU.O 

-0.6 

-1.1* 

15.0 

-1.2 

-2.0 

16.0 

-1.3 

-2.2 

IT.O 

-1.8 

-2.9 

18.0 

-2.4 

-3.3 

19.0 

-2.9 

-3.6 

20.0 

-3.0 

-3.7 

21.0 

-3.0 

-3.6 

22.0 

-2.9 

-3.3 

23.0 

-2.8 

-2.8 

2U.O 

-2.1* 

-2.3 

Maximum  Flood 

Maximum  Ebb 

Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

fps 

hr 

fps 

Downstream 

Base 

7.0 

0.5 

20.0 

-3.0 

92.5 

Plan  2 

7.0 

0.2 

20.0 

-3.7 

98.0 

• Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian 


Table  U1| 

Effects  of  Plan  2.  Station  8.  Bottom 
Q * 63,500  cfs 


Plan 


Base 
Plan  2 


Velocity, 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.9 

1.1 

1.0 

1.1 

1.1* 

2.0 

1.2 

1.1* 

3.0 

l.h 

1.5 

h.O 

1.2 

1.1* 

5.0 

1.2 

1.5 

6.0 

1.2 

1.1* 

T.O 

1.2 

1.3 

8.0 

1.1 

1.0 

9.0 

1.1 

0.8 

10.0 

0.9 

0.6 

11.0 

0.7 

0.1* 

12.0 

0.3 

0.2 

13.0 

-0.3 

-0.2 

lU.O 

-0.3 

-0.1* 

15.0 

-0.6 

-0.1* 

16.0 

-0.8 

-0.3 

17.0 

-0.7 

-0.3 

18.0 

-0.8 

-0.2 

19.0 

-0.6 

-0.2 

20.0 

-0.5 

-0.2 

21.0 

-0.3 

0.2 

22.0 

0.3 

0.2 

23.0 

0.3 

0.3 

2k. 0 

0.6 

0.6 

Maximum  Flood 

Maximxam  Ebb 

Time  Velocity 

Time 

Velocity 

% Total  Flow 

hr  fps 

hr 

fps 

Downstream 

3.0  1.1* 

16.0 

-0.8 

25.5 

3.0  1.5 

lU.O 

-0.1* 

12.2 

• Time  is  expressed  in  hours  after  moon’s  transit  of  88th  meridian. 


rv 


Table  U5 

Effects  of  Plem  2,  Station  9.  Stirface 
Q * 63,500  cfa 


Velocity. 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

-1.2 

-1.1 

1.0 

-0.9 

-1.3 

2.0 

-0.8 

-0.9 

3.0 

-0.5 

-0.7 

U.O 

-0.3 

-0.2 

5.0 

-0.1 

0.2 

6.0 

0.1 

0.2 

T.O 

0.1 

0.2 

8.0 

0.1 

0.2 

9.0 

0.1 

0.2 

10.0 

0.1 

0.2 

11.0 

0.1 

0.2 

12.0 

0.1 

0.2 

13.0 

-0.3 

-0.5 

lU.O 

-0.6 

-0.8 

15.0 

-1.2 

-0.9 

16.0 

-1.9 

-1.3 

17.0 

-2.1 

-1.1 

18.0 

-2.1 

-1.5 

19.0 

-2.2 

-1.3 

20.0 

-2.0 

-1.8 

21.0 

-2.1 

-1.7 

22.0 

-1.9 

-1.3 

23.0 

-1.6 

-l.U 

2U.O 

-1.5 

-1.1 

Maximvun  Flood  Maximum  Ebb 


Time 

Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr 

fps 

hr 

Downstream 

3ase 

6.0 

0.1 

19.0 

-2.2 

98.1 

’Ian  2 

5.0 

0.2 

20.0 

-1.8 

92.1 

* Time  is  expressed  in  hours  after  moon’s  transit  of  88th  meridian. 


Table  U6 


Effects  of  Plan  2.  Station  9.  Bottom 
Q = 63,500  cfs 


Velocity, 

fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

0.2 

0.4 

1.0 

1.0 

0.9 

2.0 

1.3 

1.2 

3.0 

1.5 

1.0 

h.O 

1.6 

0.7 

5.0 

1.5 

0.7 

6.0 

1.3 

0.1 

7.0 

] .1 

0.1 

8.0 

0.7 

0.1 

9.0 

0.5 

-0.2 

10.0 

o.u 

-0.2 

11.0 

0.1 

-0.2 

12.0 

0.2 

-0.2 

13.0 

-0.3 

-0.2 

l4.0 

-0.7 

-0.3 

15.0 

-0.8 

-0.9 

16.0 

-0.8 

-0.8 

17.0 

-0.8 

-0.8 

18.0 

-1.0 

-0.2 

• 

19.0 

-1.0 

-0.2 

20.0 

-0.8 

-0.2 

21.0 

-0.6 

-0.2 

22.0 

-0.4 

-0.2 

23.0 

0.1 

0.2 

2k. 0 

0.2 

0.2 

} 

j 

Meucimum  Flood 

Maximum  Ebb 

Time  Velocity 

Time 

Velocity 

% Total  Flow 

Plan 

hr  fps 

hr 

fps 

Downstream 

' Base 

4.0  1.6 

18.0 

-1.0 

38.6 

Plan  2 

2.0  1.2 

15.0 

-0.9 

46.2 

Time  is  expressed  in  hours  after  moon's  tramsit  of  80th  meridian 


Table  U? 

Effects  of  Plan  2.  Station  10.  Surface 
Q = 63,500  cfs 


I 


Velocity. 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

-1.0 

-1.0 

1.0 

-0.7 

-0.6 

2.0 

-0.2 

-0.3 

3.0 

0.1 

0.1 

U.O 

0.1 

0.2 

5.0 

0.2 

0.3 

6.0 

0.2 

O.U 

7.0 

0.3 

0.5 

8.0 

0.7 

0.7 

9.0 

0.7 

0.9 

10.0 

0.6 

0.9 

11.0 

0.5 

O.U 

12.0 

0.1 

-0.2 

13.0 

0.1 

-0.5 

lU.O 

-0.9 

-1.3 

15.0 

-1.5 

-1.9 

16.0 

-2.0 

-2.U 

17.0 

-2.3 

-2.5 

18.0 

-2.3 

-2.8 

19.0 

-2.2 

-2.6 

20.0 

-2.2 

-2.5 

21.0 

-2.0 

-2.3 

22.0 

-1.9 

-1.7 

23.0 

-1.6 

-l.U 

2li.O 

-l.U 

-1.1 

Maximvun  Flood  Maximum  Ebb 


Time 

Velocity 

Time 

Velocity 

1»  Total  Flow 

Plan 

hr 

fps 

hr 

Downstream 

Base 

8.0 

0.7 

17.0 

-2.3 

86.3 

Plan  2 

9.0 

0.9 

18.0 

-2.8 

81*. 9 

• Time  is  expressed  in  ho\irs  after  moon's  transit  of  88th  meridian 


Table  48 

Effects  of  Plan  2,  Station  10,  Bottom 
Q = 63,500  'fs 


Velocity, 

, fps 

Time 

Base 

Plan 

hr* 

Test 

2 

0.0 

-0.1 

0.2 

1.0 

0.1 

0.2 

2.0 

0.2 

0.3 

3.0 

0.2 

0.5 

4.0 

0.1 

0.3 

5.0 

0.1 

0.3 

6.0 

0.1 

0.3 

7.0 

0.1 

0.5 

8.0 

0.1 

0.5 

9.0 

0.1 

0.3 

10.0 

0.1 

-0.2 

11.0 

0.1 

-0.2 

12.0 

0.1 

-0.5 

13.0 

0.1 

-0.7 

l4.0 

-0.3 

-0.9 

15.0 

-0.4 

-0.9 

16.0 

-0.1 

-0.6 

17.0 

-0.1 

0.1 

18.0 

-0.1 

0.1 

19.0 

-0.1 

0.1 

20.0 

-0.1 

0.1 

21.0 

-0.1 

0.2 

22.0 

-0.1 

0.2 

23.0 

-0.1 

0.2 

24.0 

-0.1 

0.2 

Maximum  Flood  Maximum  Ebb 

le  Velocity  Time  Velocity  % Total  Flow 

fps  Downstream 


Base 

2.0 

0.2 

15.0 

-0.4 

61.3 

Plan  2 

3.0 

0.5 

14.0 

-0.9 

45.7 

1 

* Time  is  expressed  in  hours  after  moon's  transit  of  88th  meridian 


Table  ^9 

Maximum,  Average,  f Minimum  Salinities  for  Base 


and  Plan  2,  (Total  Salts,  ppt) 
Total  Freshwater  Inflow  = 63.500  cfs 


Station 

Msocimum 

Average 

Minimm 

No. 

Depth 

Base  Plan  2 

Base  Plan  2 

Base  Plan  2 

Channel  Stations 


1 

Surface 

26.1 

2U.k 

19.6 

18.8 

11.1 

12.0 

Bottom 

30. U 

28.9 

29.1 

26.8 

27.1* 

27.1* 

2 

Surface 

2h.7 

23.1 

19.6 

l6.6 

ll*.2 

8.8 

Bottom 

29.0 

27.9 

28.6 

27.2 

28.1 

25.6 

3 

Surface 

l6.6 

25.0 

10.3 

ll*.5 

1*.7 

6.5 

Bottom 

28. U 

27.5 

28.2 

27.0 

27.9 

26.3 

1* 

Surface 

18.9 

11.6 

13.2 

6.7 

9.2 

3.8 

Bottom 

28.0 

27.1 

27.6 

26.3 

27.1* 

2l*.8 

5 

Surface 

16.8 

8.2 

7.6 

5.1* 

3.8 

3.9 

Bottom 

27.8 

27.0 

27.6 

26.6 

27.5 

25.7 

6 

Surface 

5.T 

h.6 

3.1* 

2.8 

1.6 

1.9 

Bottom 

27.5 

27.0 

27.2 

26.6 

27.0 

25.7 

T 

S\irface 

9.8 

12.3 

5.0 

5.6 

2.5 

2.9 

Bottom 

26.8 

26.1* 

26.5 

25.8 

26.0 

2l*.9 

8 

Surface 

5.8 

7.1* 

2.9 

3.2 

0.8 

1.0 

Bottom 

26.3 

25.8 

25.2 

2l*.2 

25.8 

2l*.8 

9 

S\irface 

1.8 

1.6 

0.7 

1.0 

0.1* 

0.7 

Bottom 

25. U 

2l*.3 

21*. 6 

23.1+ 

23.6 

22.1 

10 

Siirface 

0.3 

0.5 

0.2 

0.2 

0.1 

0.1 

Bottom 

21+.7 

22.6 

23.9 

21.9 

23.5 

20.7 

11 

Surface 

0.1 

0.2 

0.1 

0.1 

0.1 

0.1 

Bottom 

0.1 

17.2 

0.1 

1.9 

0.1 

0.1 

12 

Surface 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Bottom 

0.1 

0.2 

0.1 

0.1 

0.1 

0.1 

13 

Surface 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Bottom 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

ll» 

Surface 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Bottom 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

j • (Continued) 

' I 


(Sheet  1 of  3 ) 


Table  ^*9  (Continued) 


Station  Maximum  Average  Min^™™ 


No. 

Depth 

Base 

Plan  2 

Base 

Plan  2 

Base 

Plan  2 

Cedar 

Point 

Stations 

S4 

Siirface 

30.3 

29.8 

18.1 

18.1 

10.8 

13.lt 

Bottom 

30.3 

29.8 

20.8 

19.7 

12.5 

13.7 

S7 

Surface 

30.2 

29.3 

17.7 

18.6 

10.2 

11.7 

Bottom 

30.3 

29.lt 

20. U 

20.lt 

12.7 

lit. 6 

SIO 

Surface 

30.2 

29.9 

17.7 

19.6 

10.9 

12.7 

Bottom 

30.3 

28.8 

21.7 

22.5 

15.6 

17.lt 

S12 

Surface 

28.5 

27.1 

17.6 

I8.lt 

11.7 

12.6 

Bottom 

30.3 

29.9 

26.5 

28.1 

19.5 

23.3 

siu 

Surface 

23.8 

23.6 

16.5 

17.lt 

12.3 

11.9 

Bottom 

29.8 

28.5 

18.9 

19.9 

13.lt 

lit. 6 

1 


Ml 

Surface 

1.1 

2.1 

0.6 

0.7 

0.3 

0.2 

Bottom 

1.2 

2.1 

0.6 

0.8 

0.3 

0.2 

M2 

Surface 

5.8 

7.8 

3.8 

4.9 

2.4 

3.3 

Bottom 

7.0 

9.0 

5.6 

7.4 

4.3 

5.9 

M3 

Surface 

2.9 

It.O 

1.8 

2.2 

0.7 

1.1 

Bottom 

3.6 

5.2 

2.3 

3.2 

1.3 

1.5 

Mlt 

Surface 

20.6 

21.7 

12.5 

15.3 

7.0 

11.7 

Bottom 

21.8 

22.2 

16.8 

16.8 

11.0 

13.7 

M5 

Surface 

19.3 

13.5 

12.2 

10.4 

4.7 

8.4 

Bottom 

2lt.O 

17.6 

22.2 

14.6 

20.6 

11.5 

M6 

Surface 

2.8 

It. 7 

1.9 

2.8 

1.2 

1.5 

Bottom 

5.3 

13.lt 

4.2 

6.8 

2.8 

2.9 

M7 

Surface 

3. It 

1.6 

... 

1.0 

Bottom 

— 

u.u 

— 

2.8 

— 

1.6 

m8 

Surface 

1.3 

1.3 

0.9 

0.8 

0.5 

0.6 

Bottom 

1.3 

l.lt 

1.0 

0.9 

0.5 

0.6 

M9 

Surface 

11.2 

lit. 3 

8.0 

9.2 

5.8 

6.3 

Bottom 

11.9 

14.3 

9.8 

11.1 

7.6 

8.7 

MIO 

Stir  face 

11.5 

13.1 

6.2 

7.5 

3.2 

4.8 

Bottom 

11.7 

13.4 

9.7 

11.5 

7.5 

9.8 

(Continued) 
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Table  i+9  (Concluded) 


Station 

Maximum 

AveraRe 

Minimum 

No. 

Depth 

Base 

Plan  2 

Base 

Plan  2 

Base 

Plan  2 

Bay 

Stations 

(Continued) 

Mil 

Surface 

5. it 

7.7 

3.7 

l*.l* 

1.8 

2.2 

Bottom 

11.8 

10.0 

8.1* 

6.3 

1+.3 

1*.2 

M12 

Surface 

5.6 

5.1+ 

2.1 

3.1 

1.1* 

1.6 

Bottom 

6.1* 

6.1* 

3.2 

1*.3 

1.6 

1.6 

M13 

Surface 

11.9 

10.7 

6.1* 

6.7 

1*.3 

l*.l 

Bottom 

22.2 

20.3 

17.1* 

12.5 

9.2 

6.1 

Mil* 

Surface 

8.2 

8.1* 

l*.l 

5.1* 

2.3 

3.2 

Bottom 

16.6 

11.3 

15.1 

9.1 

ll+.l 

5.1* 

M15 

Surface 

13.2 

15.6 

10.8 

13.3 

8.7 

8.9 

Bottom 

17.7 

16.7 

ll*.5 

15.0 

12.0 

13.1 

M16 

Surface 

18.3 

i6.7 

9.5 

11.5 

3.7 

1+.9 

Bottom 

23.0 

22.8 

17.1 

13.8 

10.9 

1*.9 

M17 

Surface 

19.1+ 

11.3 

11.8 

8.3 

5.2 

5.9 

Bottom 

26.0 

23.1* 

22.8 

39.3 

17.1 

13.1 

Ml8 

Surface 

18.3 

13  .3 

13.3 

8.5 

10.6 

6.1 

Bottom 

23.5 

18.0 

22.6 

16.6 

21.5 

ll*.2 

M19 

Surface 

15.8 

16.3 

13.2 

13.1 

7.8 

7.5 

Bottom 

22.2 

27.3 

20.6 

20.1* 

17.3 

i6.7 

M20 

Surface 

21.3 

22.2 

11.7 

ll*.6 

7.9 

9.3 

Bottom 

26.3 

2l*.l 

22.8 

20.7 

17.6 

17.3 

M21 

Surface 

23.9 

22.2 

19.8 

16.7 

ll*.8 

10.9 

Bottom 

27.6 

27.5 

26.2 

25.2 

23.6 

22.3 

M22 

Siirface 

22.2 

19.2 

19.0 

15.5 

13.3 

12.6 

Bottom 

26.1 

23.6 

2l*.8 

21.7 

2l*.l 

19.1 

M23 

Surface 

23.7 

17.9 

20.2 

17.1* 

18.0 

16.1* 

Bottom 

29.8 

29.0 

29.1* 

28.0 

27.6 

26.8 

W2k 

Surface 

1*.6 

5.8 

3.2 

1*.3 

2.1 

3.2 

Bottom 

11.9 

11.9 

5.7 

6.8 

2.6 

1*.6 

M25 

Surface 

13.3 

15.7 

10.7 

12.8 

7.3 

7.7 

Bottom 

15.8 

17.8 

12.5 

11^.2 

8.9 

11.3 

M26 

Surface 

26.6 

18.9 

19.2 

12.6 

9.9 

7.9 

Bottom 

26.7 

21*. 1 

23.1* 

18.3 

20.0 

13.5 

M27 

Surface 

19.7 

15.3 

17.1* 

ll*.l 

ll*.2 

12.8 

Bottom 

27.0 

22.9 

25.3 

21.0 

23.0 

18.9 

I 

f 


I 


1 


! 

I 

( 


Table  50 

Effects  of  Plan  2 on  Average  Salinities  (Total  Salts,  ppt) 
for  Critical  Areas  1,  2,  3.  and 
Total.  Freshwater  Inflow  « 63.500  cfs 


Station 

Depth 

Base 

Plan  2 

Difference* 

Area  1 

M9 

Surface 

8.0 

9.2 

( South  of  Channel ) 

Bottom 

9.8 

11.1 

MIO 

Surface 

6.2 

7.5 

Bottom 

9.7 

11.5 

M2  5 

Surface 

10.7 

12.8 

Bottom 

12.5 

lU.2 

Area  Average 

Surface 

8.3 

9.8 

+1.5 

Bottom 

10.7 

12.3 

+1.6  I 

Average 

9.5 

11.1 

+1.6  j 

Area  2 

MU 

Surface 

12.5 

15.3 

; 

(Whitehouse) 

Bottom 

16.8 

16.8 

j 

M15 

Surface 

10.8 

13.3 

( 

Bottom 

lU.5 

15.0 

1 

Ml6 

Surface 

9.5 

11.5 

Bottom 

17.1 

13.8 

M19 

Surface 

13.2 

13.1 

Bottom 

20.6 

20. U 

M20 

Surface 

11.7 

lU.6 

Bottom 

22.8 

20.7 

Area  Average 

Surface 

11.5 

13.6 

+2.1  i 

Bottom 

18. U 

iLa 

-1.1 

A\erage 

15.0 

15.5 

+0.5  1 

i 

Area  3 

SU 

Siirface 

18.1 

18.1 

(Cedar  Point) 

Bottom 

20.8 

19.7 

S7 

Surface 

17.7 

18.6 

Bottom 

20. U 

20. U 

SIO 

Surface 

17.7 

19.6 

Bottom 

21.7 

22.5 

(Continued) 


* Plan  value  minus  base  value. 


Table  50  (Concluded) 


Area  3 (Continued) 
(Cedar  Point) 


Area  U 

( Klondike ) 


Station 

Depth 

Base 

Plan  2 

Difference 

S12 

Surface 

17.6 

18. i* 

Bottom 

26.5 

28.1 

SlU 

Surface 

16.5 

17. 

Bottom 

18.9 

19.9 

Area  Average 

Surface 

17.5 

18. U 

+0.9 

Bottom 

21.7 

22.1 

+0.U 

Average 

19.6 

20.3 

♦0.7 

Mil 

S\irface 

3.7 

U.U 

Bottom 

Q.k 

6.3 

M12 

Surface 

2.1 

3.1 

Bottom 

3.2 

1*.3 

M13 

Surface 

6.k 

6.7 

Bottom 

17. U 

12.5 

MlU 

Surface 

U.l 

5.U 

Bottom 

15.1 

9.1 

M2l* 

Surface 

3.2 

U.3 

Bottom 

5.7 

6.8 

Area  Average 

Surface 

3.9 

li.8 

+0.9 

Bottom 

10.0 

7.8 

-2.2 

Average 

7.0 

6.3 

-0.7 
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APPENDIX  A:  DYE  TIME-CONCENTRATION  CURVES  FOR  PLAN  2 


Introduction 


1.  A series  of  dye-dispersion  tests  were  conducted  in  the  model  to 
determine  the  effects  of  Plan  2,  as  shown  in  Plate  Al,  on  dispersion  of 
conservative  dye  from  the  mouth  of  the  Mobile  River  (injection  at  loca- 
tion R-1  at  bottom  depth).  The  dye  release  point  is  shown  in  Plate  A2. 

2.  The  dye  used  in  the  model  tests  was  conservative  and  did  not 
decay  with  time;  thus,  applicable  decaiy  rates  for  the  prototype  efflu- 
ents involved  can  be  applied  directly  to  the  model  test  data  as  a basis 
for  predicting  prototype  conditions  as  a function  of  time  (with  respect 
to  starting  the  dye  release)  and  distance  from  the  outfalls  in  the  model 
tests.  The  analysis  of  the  data  for  various  decay  rates  is  not  ad- 
dressed in  this  appendix. 


Tests  and  Results 


3.  Two  conditions  were  subjected  to  the  dye-dispersion  tests: 
base  tests,  or  tests  of  existing  conditions,  and  tests  of  Plan  2.  Both 
base  and  plan  tests  included  the  access  channel  to  the  Theodore  Indus- 
trial area  plus  a dredged  material  disposal  area,  as  shown  in  Plates  1 
(main  text)  and  Al.  The  results  of  the  base  tests  are  not  shown  sep- 
rately  but  are  included  with  similar  data  for  the  plain  tests  for  ease 
of  comparison. 

U.  For  all  the  dye-dispersion  tests,  the  model  was  operated  for 
conditions  of  a Gulf  tidail  range  of  2.3  ft,  lower  low  water  to  higher 
high  water,  measured  at  the  Dauphin  Island  Gulf  gage;  a total  freshwater 
inflow  at  Mt.  Vernon  of  62,500  cfs  (Mobile  River,  33,27^  cfs;  Tensaw 
River,  30,226  cfs);  and  a constant  source  salinity  of  30  ppt  in  the  Gulf 
and  Mississippi  Sound  supply  sumps. 

5.  The  testing  procedures  for  the  dye-dispersion  tests  were  the 
same  as  for  the  previously  described  hydraulic  and  salinity  tests  in  the 
basic  report,  and  dye  injection  was  not  initiated  until  conditions  in 


Al 


the  bay  had  reached  salinity  stability.  The  fluorescent  dye,  Pontacyl 
Brilliant  Pink,  was  used  for  all  model  tests.  At  the  time  of  local  high- 
water  slack  prior  to  releasing  the  dye  for  the  base  test  (local  high- 
water  slack  and  local  low-water  slack  for  the  Plan  2 test),  samples  were 
obtained  at  both  surface  and  bottom  depths  at  each  sampling  station  to 
determine  the  concentration  of  dye  or  "bacl:ground"  concentrations,  re- 
maining from  previous  tests.  Subsequently,  samples  obtained  from  each 
station  were  adjusted  to  remove  respective  background  concentrations. 

If  background  concentrations  in  excess  of  50  parts  per  billion  (ppb) 
were  found,  all  source  water  was  discarded,  and  the  model  and  sumps  were 
washed  prior  to  renewal  of  the  Gulf  supply.  Prior  to  injection,  UO  g 
of  dye  were  mixed  with  fresh  water  to  make  1+0  liters  of  solution.  Injec- 
tion of  the  dye-water  mixture  was  started  after  salinity  stability  was 
achieved  and  continued  at  a uniform  rate  of  35  cc/min  for  50  tidal 
cycles. 

6.  For  the  base  test,  water  samples  from  the  surface  and  bottom 
depths  were  obtained  at  each  local  high-water  slack  at  sta  1,  3,  5.  7» 
S-U,  S-5,  S-7,  S-10,  S-12,  S-lU,  and  M-1  through  M-23  (as  shown  in 
Plate  A2).  The  base  test  data  used  in  this  study  were  obtained  during 
the  study  of  the  proposed  Theodore  Ship  Channel  (Report  l).  Only  high- 
water  slack  samples  were  obtained  for  the  base  test.  For  the  Plan  2 
test,  water  samples  from  the  surface  and  bottom  depths  were  obtained  at 
local  high-water  slack  and  local  low-water  slack  at  sta  1,  3,  5.  7»  S-U, 
S-5,  S-7,  S-10,  S-12,  S-li»,  M-1  through  M-27,  and  TSC  (as  shown  in 
Plate  A2) . The  samples  were  allowed  to  reach  a stable  temperature  of 
7^*°F  and  were  later  analyzed  by  a fluorometer  to  determine  their  respec- 
tive dye  concentrations.  Test  results  are  presented  in  Plates  A3-AUo. 
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